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Background: Demand for rehabilitation is expected to grow dramatically in the near future 
due to population ageing and increases in people living with chronic health conditions. For 
example, the global incidence of stroke is expected to increase to an estimated 70 million 
stroke survivors by 2030. In 2017, in response to this need, the World Health Organization 
(WHO) released a report – Rehabilitation 2030: a call for action – detailing the actions 
required to ‘upscale’ rehabilitation to meet this future demand on healthcare systems. 
 
Aim: Using stroke as an example, this thesis explores what ‘upscaling’ might mean for 
rehabilitation health professionals in different parts of the world. This research has three 
aims: 
1. To explore the scope of, and variability in, the practice of stroke rehabilitation globally, 
2. To explore what upscaling stroke rehabilitation might mean for health professionals 
from countries at different stages of economic development around the world, and 
3. To explore influences on the application of evidence-based stroke rehabilitation at 
regional levels. 
 
Methods: This thesis employed a qualitative descriptive design. Interviews were 
conducted with clinical leaders in stroke rehabilitation from 12 countries around the 
world, purposefully sampled to ensure representation from high, middle, and low-income 
countries. Semi-structured interviews were conducted in English via videoconferencing, 
with the interview schedule sent to all participants in advance. Recordings from the 
interviews were transcribed and analysed using inductive content analysis. 
 
Results: Twelve rehabilitation professionals participated in interviews from high, upper- 
middle, lower-middle, and low-income countries (United States, Germany, New Zealand, 
United Arab Emirates, England; Turkey, Colombia; Vietnam, Ghana, Pakistan; Nepal and 
Sierra Leone) and from different professional backgrounds (medicine, physiotherapy, 
occupational therapy, and speech language therapy). The findings covered three main 
topics. Firstly, the participants discussed the influence of local context on stroke service 
provision (e.g. political, organisation, and sociocultural factors). Secondly, upscaling was 
seen as a necessity, the participants discussed what they understood by the term 
“upscaling stroke rehabilitation” and what this might require in each of their countries 
(e.g. political will, governmental support, workforce developments, resourcing, and raised 
awareness of the need and the value of rehabilitation). Thirdly, they discussed the 
challenges they faced in implementing evidence-based stroke rehabilitation: general 
barriers (e.g. the complexity and quality of evidence, lack of time, lack of training, changing 
behaviours, and resources) and region specific barriers (e.g. language barriers, lack of 
research relevant to the local context, and lack of physical access to current research). 
 
Conclusion: Although there have been many gains with the development of stroke 
rehabilitation internationally, further investment is required to ensure that this patient 
population group continues to receive the best quality care. In order for the WHO to be 
successful in implementing Rehabilitation 2030: a call for action, attention will need to be 
paid to political, professional, economic, and sociocultural issues at global and local levels. 
However, this work is well supported by health professionals in many countries all around 
the world and is the start of decisive action towards a brighter future for stroke survivors 
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Chapter 1: Introduction 
 
This thesis explores international perspectives on the upscaling of stroke rehabilitation 
services to meet the expected growth in healthcare demand, within the context of the World 
Health Organization's (WHO) rehabilitation strategy document: Rehabilitation 2030: a call 
for action. Recognising the pervasiveness of evidence-based practice (EBP) as a concept 
underpinning contemporary healthcare systems, this research also looks at clinician's views 
on their ability to apply EBP to stroke rehabilitation in their local clinical contexts. 
 
1.1 Upscaling rehabilitation internationally to meet ever-increasing 
needs 
Defining rehabilitation and its parameters is challenging (World Health Organization, 2017a). 
The WHO's primary definition of rehabilitation is: 
 
“…a set of interventions designed to optimize functioning and reduce 
disability in individuals with health conditions in interaction with their 
environment. Health condition refers to disease (acute or chronic), 
disorder, injury, or trauma.” (World Health Organization, 2017a, p. 3). 
 
Rehabilitation needs are set to grow exponentially due to the increases in life expectancy 
and the prevalence of chronic health conditions (Chatterji, Byles, Cutler, Seeman, & Verdes, 
2015; World Health Organization & World Bank, 2011). Several reports have identified a 
shortage of healthcare professionals to meet this ever-growing demand (World Health 
Organization, 2016b, 2016a; World Health Organization & Global Health Workforce Alliance, 
2014). 
 
The WHO recognised that there has been an increasing global demand for improved 
rehabilitation services that are accessible and affordable for all (World Health Organization, 
2017a), which is in line with the United Nations broader goals for sustainable global 
development. For instance, sustainable and efficient rehabilitation services are essential in 
the realisation of the United Nations Sustainable Development Goal 3, "Ensure healthy lives 
and promote well-being for all at all ages” (United Nations, 2015; World Health Organization, 




The increased global momentum towards addressing unmet needs and developing 
rehabilitation services led to an international meeting spearheaded by the WHO, of more 
than 200 rehabilitation experts from 46 countries. The WHO produced a meeting report 
titled Rehabilitation 2030: a call for action (World Health Organization, 2017a). Specifically, 
this call for action is to "scale up rehabilitation, so that countries can be prepared to address 
the evolving needs of populations up to 2030" (World Health Organization, 2017a, p. 12). 
The meeting report detailed ten areas for action (Table 1). 
 
Table 1: The ten areas for action developed by the WHO 
 
1. To create strong leadership and political support for rehabilitation, with the 
aim for this at global, national, and regional levels. Each country will have its 
specific rehabilitation agenda, but to begin planning, the right people must 
be in leadership positions. * 
2. To strengthen planning and the implementation of rehabilitation, across all 
areas and levels (national and sub-national) including within the context of 
emergency preparedness and responsiveness. * 
3. To improve the integration of rehabilitation services within the healthcare 
sector and to strengthen inter-sectoral links in order to meet the 
populations’ needs both efficiently and effectively. * 
4. To incorporate rehabilitation within universal healthcare coverage to ensure 
that people can access the services they require. * 
5. To build comprehensive rehabilitation service delivery models to gradually 
attain equitable access to quality services for the entire population who 
needs it, including those in remote and rural areas. * 
6. To develop a robust multidisciplinary rehabilitation workforce that is 
relevant for the country and context, and to ensure that all healthcare 
workforce education promotes rehabilitation concepts. * 
7. To expand financing for rehabilitation via the relevant mechanisms. * 
8. To collect information relevant to rehabilitation, and to develop new health 
information systems where these are lacking. Including data on the system 
level rehabilitation and information on the functional outcomes using the 
WHO (2001)’s International Classification of Functioning Disability and 
Health (ICF) framework. * 
9. To build upon research capacity and for rehabilitation research to expand 
on the availability of robust evidence. * 
10. To establish and strengthen rehabilitation partnerships and networks, 
particularly those between the low, middle, and high-income countries. * 
(World Health Organization, 2017a) 
*This table is closely based on the wording used in the meeting report document as to stay close to the 
action plan points (World Health Organization, 2017a, pp. 1–2). 
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Within the meeting, the attendees noted that there was a need to be unified in approach, 
language, and policies when talking about rehabilitation (World Health Organization, 2017a). 
Of note however, there is currently no clear definition of what is meant by 'scaling up' 
rehabilitation services (hereafter referred to as ‘upscaling’ in this thesis). Nevertheless, the 
meeting report detailed several potential barriers to upscaling rehabilitation, such as an 
under prioritisation of rehabilitation by governments against their competing priorities; 
limited information on the actual rehabilitation needs at national and local levels; and 
therefore, at the national and sub-national levels, there is an absence of rehabilitation 
planning and policies (World Health Organization, 2017a). Additional barriers included 
limited coordination between different healthcare sectors involved in rehabilitation 
governance and a lack of integration of rehabilitation into health systems (World Health 
Organization, 2017a). Finally, there is little to no funding for these rehabilitation services; 
insufficient numbers of skilled rehabilitation professionals; and an absence of facilities and 
equipment to provide these services (World Health Organization, 2017a). Consequently, the 
objective of this thesis was to explore, what rehabilitation professionals from different 
countries around the world understood by the concept of upscaling, and what might be 
needed to achieve this in their setting. 
 
The WHO is a specialised agency of the United Nations and is primarily concerned with 
directing and coordinating initiatives for improving international public health (World Health 
Organization, 2019a). Therefore, concerning rehabilitation, the WHO efforts "focus on 
generating political will and developing the tools and knowledge to scale up rehabilitation as 
a cross-cutting health service." (World Health Organization, 2017a, p. 27). The ten areas for 
action (Table 1) reference rehabilitation as a whole; there are no specific recommendations 
for particular conditions, professions, or what the requirements may be for any region or 
country. This thesis research focuses on a single condition – rehabilitation for people after 
stroke – to gain a preliminary understanding of what upscaling might mean in different 
countries. The research team chose the area of stroke rehabilitation was because of the 
researcher’s interest and experiences which are described in detail in section 1.6. 
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1.2 The global burden of stroke 
 
Stroke (also known as a cerebrovascular accident) is a sudden life-threatening event that 
causes damage to the brain thereby affecting patients and families (Murray & Harrison, 
2004; Ropper, Adams, Victor, Brown, & Victor, 2005). Stroke is defined as “an episode of 
acute neurological dysfunction persisting more than 24 hours with acute infarction or 
hemorrhage” (DynaMed, 2018a, Background, para. 1; Ntaios, 2018). Stroke survivors 
experience not only physical impairments, but also report reduced quality of life, social 
isolation, and hidden disabilities such as communication, emotional, and cognitive deficits 
(Alaszewski, Alaszewski, Potter, & Penhale, 2007; J. R. Graham, Pereira, & Teasell, 2011; N. 
Nasr, Mawson, Wright, Parker, & Mountain, 2016). 
 
Statistical estimates from 2016 indicated that stroke has increased globally to the second 
largest cause of death (GBD 2015 Mortality and Causes of Death Collaborators, 2016), with 
one death approximately every two seconds worldwide (Lindsay, Furie, Davis, Donnan, & 
Norrving, 2014; World Health Organization, 2018). Many patients survive post-stroke, and 
the condition has become the third leading cause of disability worldwide (World Health 
Organization, 2018, 2019b). The stroke-related burden has increased over the past four 
decades in middle and low-income countries, where the has nearly doubled (Feigin, 
Norrving, & Mensah, 2017; Feigin et al., 2016; Giroud, Jacquin, & Béjot, 2014), in comparison 
to a decrease in the incidences in higher-income countries (Feigin et al., 2017; Yan et al., 
2016). In 2010 the majority of stroke episodes (11,590,294 incidences) occurred in middle 
and low- income countries (compared to 5,304,242 incidences in higher-income countries) 
(Feigin et al., 2014). Healthcare systems in these countries have fewer resources to combat 
and manage the enormous burden of stroke (Pandian et al., 2017). 
 
Even though the general perception is that stroke predominately affects older people, 
approximately 10-15% of first-time strokes occur in patients under 49 years of age, and up to 
one-third of all stroke patients globally are less than 65 years old (Feigin et al., 
2017; Smajlović, 2015). Stroke has a considerable economic impact on younger age survivors 
and their dependents due to the difficulties of returning to paid work (Essue et al., 2012; 
Maaijwee et al., 2014; Mapulanga, Nzala, & Mweemba, 2014; Persson et al., 2017; 
Wolfenden & Grace, 2015). This population group also encounters additional challenges 
post-stroke related to changing family roles and relationships (Daniel, Wolfe, Busch, & 
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Mckevitt, 2009; Leahy et al., 2016; Martinson et al., 2012; Quinn, Murray, & Malone, 2014). 
Therefore, international perspectives on upscaling rehabilitation after stroke is a useful 
context in which to understand the implications of the WHO’s Rehabilitation 2030: a call for 
action.  
 
1.3 An overview of stroke rehabilitation 
 
Notably, it has proven difficult to determine what does or does not count as a rehabilitation 
intervention (Levack, Rathore, Pollet, & Negrini, 2019). However, in the context of stroke, 
rehabilitation usually involves a coordinated, multidisciplinary service to help patients return 
as close as possible to their premorbid state or to the patient’s “highest level of 
independence physically, psychologically, socially, and financially” (Stroke Foundation of 
New Zealand Group & New Zealand Guidelines Group, 2010, p. 44). Stroke rehabilitation 
should involve a focus on returning to previously meaningful activities such as work, 
education, hobbies and leisure activities, and family or home life duties (American Stroke 
Association, 2018; Gillen, 2016). 
 
Stroke rehabilitation typically starts from the acute phase (24-48 hours post-stroke) and 
continues to the community and outpatient setting; delivered through individual sessions or 
group classes; and should include the involvement of carers (DynaMed, 2018b; Mayo 
Foundation for Medical Education and Research, 2019; National Institute of Neurological 
Disorders and Stroke, 2019). Factors such as pre-stroke status, level of interaction in therapy, 
level of family support, and the setting for rehabilitation all influence the rehabilitation 
process (Hillis & Tippett, 2014; Nelson, Hanna, Hall, & Calvert, 2016). Therefore, clinicians 
must individualise rehabilitation, even for patients who have the same type and severity of a 
stroke, and similar post-stroke impairments, as they will have different needs (Hillis & 
Tippett, 2014; Nelson et al., 2016). In most high and middle-income countries, a 
multidisciplinary team (MDT) delivers stroke rehabilitation services. The MDT may include all 
or some of these members: A Physical Medicine and Rehabilitation (PRM) doctor or 
rehabilitation physician, physiotherapist (PT), occupational therapist (OT), speech and 
language therapist (SLT), nurses, social worker (SW) and therapy assistants (Mayo 




In some areas of clinical practice for stroke rehabilitation there is good evidence to support 
the effectiveness of interventions. For example, there is moderately strong evidence that 
rehabilitation provided by coordinated stroke units achieve a reduction in the risk of death 
and institutionalisation or dependency after stroke when compared to rehabilitation 
provided by general medical wards (Stroke Unit Trialists’ collaboration, 2013). However, 
high-income countries conduct most of the clinical trials and national strategic initiatives 
promoting evidence-based stroke rehabilitation (Langhorne, De Villiers & Pandian, 2012; Yan 
et al., 2016). In contrast, most of the studies conducted in lower-income countries focus 
primarily on the incidence of stroke, causation, and service provision in acute management 
(Berkowitz, 2016; Ezejimofor et al., 2016; Ferri et al., 2011), with only a limited number of 
research articles recently published on rehabilitation (Dee, Lennon, & O’Sullivan, 2018; Yan 
et al., 2016). Therefore, the research outcomes, guidelines, and consequent national 
strategies produced from the data for stroke rehabilitation may have less relevance in 
regions with reduced wealth, as these areas will experience different barriers in establishing 
stroke services (Langhorne, De Villiers, & Pandian, 2012; Yan et al., 2016). Indeed, the data 
on stroke rehabilitation services shows widespread international variation between the high 
to low-income countries (Poungvarin, 1998). 
 
1.4 Categorisation of countries by income 
 
A key part of this thesis involves the comparison of experiences of the provision of stroke 
rehabilitation in countries that are in different stages of economic development. The WHO 
within their strategy report discusses the worldwide upscaling of rehabilitation (World 
Health Organization, 2017a). Within this research, it was essential to gain perspectives about 
experiences worldwide in terms of different economic income levels, language, world 
regions, and settings and not just developed countries. For comparison purposes for this 
thesis, I have referenced the World Bank’s method of categorisation of countries by income 
(Table 2). The World Bank Group (2018) categorises the economy of countries into four 
groups: high-income, upper middle-income, lower-middle-income, and low-income. 
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Table 2: Classification of countries by income, based on gross national income per 
capita 
Classification Gross national income per capita (USD) 
High income > $12,376 
Upper-middle-income $3,996- $12, 375 
Lower-middle-income $1,026 - $3,995 
Low income < $1,025 
(World Bank Group, 2018) USD = US dollars 
 
1.5 Implementing research evidence in stroke rehabilitation 
 
As stroke rehabilitation appears to vary globally by country income, one branch of the WHO, 
is the World Stroke Organization (WSO) who are appointed to promote care standards and 
address inequitable outcomes for stroke survivors worldwide. The WSO published the Global 
Stroke Guideline and Action Plan to assist with developing stroke rehabilitation services 
(Lindsay et al., 2014; World Stroke Organization, 2019). This guideline and action plan “aims 
to facilitate the implementation of evidence into practice, support clinical decision making, 
specify beneficial therapeutic approaches, and influence public policy” (Kastner et al., 2011, 
p. 7). EBP and evidence-based services play an essential role within clinical and service 
planning, whereby the best available evidence should inform decisions made about 
healthcare services for stroke (Langhorne, Sandercock, & Prasad, 2009). 
 
Within healthcare, the decision-making process of EBP incorporates the three elements of: 
best research evidence, alongside clinical expertise, and patient values (Sackett, 1997; 
Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996; Sackett, Straus, Richardson, 
Rosenberg, & Haynes, 2000). In general, EBP is an expectation of contemporary healthcare 
and is becoming more and more commonplace (Bhargava & Bhargava, 2007; A. Nasr, 2010). 
Most professional bodies such as the World Confederation for Physical Therapy encourage 
their member societies (i.e. national physical therapy bodies) to promote EBP from policy 
through to practice (World Confederation of Physical Therapy, 2017), but globally not all 
healthcare professionals consistently implement EBP in their clinical settings (N. Kristensen, 




Clinicians in stroke rehabilitation identify barriers to implementing research evidence into 
practice (Langhorne et al., 2009; Purvis, Moss, Denisenko, Bladin, & Cadilhac, 2014; Shayan, 
Kiwanuka, & Nakaye, 2019). There are concerns about the quality and applicability of 
research evidence available (Dewey, Sherry, & Collier, 2007) because conducting 
rehabilitation research is made more complex by several factors (Lynch, Chesworth, & 
Connell, 2018; Stinear, 2016), such as the clinical heterogeneity of stroke patients (Nelson et 
al., 2016). Even with larger randomised controlled trials (RCTs), the studies may lack external 
validity (Rothwell, 2005; Stinear, 2016). Thus, there is tension between internal and external 
validity; highly controlled trials that attempt to reduce bias and increase the precision of 
effect estimates may lack external validity by excluding the very complexity inherent in 
stroke populations, interventions, and rehabilitation environments (Rothwell, 2006; Stinear, 
2016). 
 
The delay or lack of implementation of available research evidence into practice also 
requires consideration. The evidence to implementation gap is known to be very long, 
although difficult to truly estimate (Brownson, Colditz, & Proctor, 2018; Slote Morris, 
Wooding, & Grant, 2011). The most quoted time frame is an average of 17 years (Balas & 
Boren, 2000; Slote Morris et al., 2011). Again, however, knowledge translation research is 
mostly conducted in high-income countries. Some clinician identified barriers to 
implementation include: a lack of time to complete EBP activities, reduced resources, lack of 
organisational support, clinician’s perspectives of EBP, confidence in searching and 
appraising evidence, and the limited education and professional development related to EBP 
(Harding, Porter, Horne-Thompson, Donley, & Taylor, 2014; Pollock, Legg, Langhorne, & 
Sellars, 2000; Purvis et al., 2014). In the context of upscaling, service development should 
ideally be based on the best research evidence tailored to the clinical setting. When 
considering how best to upscale rehabilitation, it is crucial to gain the perspectives from 
rehabilitation professionals who are actually working in clinical practice in the countries in 
question, including views from people in high, middle, and low-income countries. 
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1.6 My interest in scaling up evidence-based stroke rehabilitation 
globally 
Throughout my physiotherapy career, I have been fortunate to work and travel to several 
different countries. This has included work in the United States, New Zealand, Argentina, 
and the United Kingdom. I observed a global variation of rehabilitation first hand, including 
differences in the access, scope, and quality of rehabilitation service delivery. When the 
WHO released its report, Rehabilitation 2030: a call for action, I was hopeful about the 
strategy and the potential improvements in global services for patients needing 
rehabilitation. I saw it as a step in the right direction, but was aware, because of my 
experiences, that the opportunities and challenges might vary from country to country. 
Additionally, this strategy piqued my interest because of my  rehabilitation experiences 
working in different countries. I believe it is important for rehabilitation practitioners to 
know the variability globally so that we understand how important it is to develop 
communities of practice that support each another by sharing knowledge, expertise, and 
training to enhance services for everyone. 
 
My interest in stroke rehabilitation began when I was working in New Zealand. I found that 
my caseload consisted of an increasing number of younger stroke survivors. These patients 
were living longer with their disability, but the available funding constrained the services 
they received. For instance, there was little community-based rehabilitation to help patients 
reintegrate back into society and their lives. A lack of financial resources within the health 
sector influenced my clinical decision-making about what I could offer these patients as ‘best 
practice’.  I found that I could not easily implement interventions based on the best research 
evidence because of the lack of time I had per patient. Fundamentally, it was challenging to 
maintain the standard of EBP needed in reality for clinical practice. After completing my 
post-graduate diploma, where EBP was a core component of what I learned, I began to 
wonder whether other clinicians found it challenging to implement EBP as well. I could 
imagine that it would be harder still in more resource-constrained environments. 
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1.7 Research question and aims 
 
The core question underpinning this thesis is: What does upscaling rehabilitation mean 
globally, from the perspective of health professionals working in stroke rehabilitation around 
the world? The research has three aims: 
1. To explore the scope of, and variability in, the practice of stroke rehabilitation 
globally. 
2. To explore what upscaling stroke rehabilitation means for health professionals 
from countries at different stages of economic development around the world. 
3. To explore influences on the application of evidence-based stroke 
rehabilitation at regional levels. 
 
1.8 Structure of the thesis 
 
This thesis is divided into six chapters. This chapter has presented the main topic of 
upscaling rehabilitation, introduced some of the key concepts of stroke rehabilitation 
services and EBP globally, provided information about my own clinical background, and 
clarified the core research question and aims. 
 
Chapter 2 provides an overview of the relevant literature to this research, including 
information on the provision of stroke rehabilitation globally, and the background to the 
WHO’s current work and their call for action to upscale rehabilitation internationally. The 
chapter also provides information about current theories related to EBP, alongside the 
background research on the challenges of applying evidence into practice. 
 
Chapter 3 provides an explanation of the methods used in this research and includes an 
overview of the qualitative descriptive methodology involved and the theoretical 
approaches underlying this work. 
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Chapter 4 presents the results of this research. These results are organised into three main 
sections: 1) experiences of the provision of stroke rehabilitation in 12 countries in various 
stages of economic development, 2) what upscaling might mean from the perspective of 
health professionals in these countries, and 3) experiences and perceptions of the 
application of EBP to stroke rehabilitation globally. 
 
Chapter 5 provides a discussion of the results within the broader context of past and current 
research and the WHO’s strategies. The limitations and implications of this thesis are 
discussed alongside the recommendations for future research. 
 
Chapter 6 summarises this work and finishes with concluding remarks regarding the 
upscaling of evidence-based stroke rehabilitation around the world. 
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The absence of rehabilitation services has adverse financial and social consequences for 
individuals, families, and communities (Marshall et al., 2015; World Health Organization & 
World Bank, 2011). It is difficult to estimate the extent of the economic impact truly, but 
some studies demonstrate the advantages of coordinated specialised services, in cases such 
as in stroke (Cardenas, Haselkorn, McElligott, & Gnatz, 2001; Stroke Unit Trialists’ 
collaboration, 2013). Unmet rehabilitation needs may lead to delayed discharges, 
deterioration in health while waiting for rehabilitation, increased dependency requiring 
assistance from others, limited ability to complete activities, and restriction in participation 
and life roles. (European Physical and Rehabilitation Medicine Bodies Alliance, 2018; Vincent 
et al., 2007). 
 
Even with legislation backing the need to address the estimated demand, only a few 
organisations and healthcare systems have initiated steps to make changes. It is necessary to 
review and enhance rehabilitation services to begin to manage the global health situation; 
however, there are expected barriers in addressing the health service provision such as a 
shortage of healthcare professionals, resources, and infrastructure (World Health 
Organization, 2017a). The WHO’s Rehabilitation 2030: a call for action is the response of a 
global body to this recognised need to upscale rehabilitation worldwide and aims to 
promote health and well-being for all (World Health Organization, 2017a). 
 
In this chapter, I provide a more in-depth summary and critique of the main issues related to 
a lack of unified definition and classification system for rehabilitation services, the need to 
improve rehabilitation service delivery globally, and the health system building blocks and 
legislation needed to achieve these objectives. More specifically, I discuss the current global 
situation in the context of stroke rehabilitation and the importance of EBP in contemporary 
healthcare. I conclude the chapter with the WHO’s rehabilitation strategy and its global 
implications, and summarise the rationale for this study. 
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2.2 Developments in the definition and support for rehabilitation 
 
Global rehabilitation needs are set to rise, but challenges remain for healthcare providers, 
researchers, and organisations (Gutenbrunner et al., 2015; Meyer et al., 2011; Stucki, Cieza, 
& Melvin, 2007). There is no straightforward approach to classify rehabilitation 
interventions, services, or systems. The development of a unified definition of rehabilitation 
remains a challenge despite multiple attempts over the years (Stucki et al., 2007), with 
disagreements over the different aspects of rehabilitation, including setting, language, 
treatment interventions, and best frameworks to use (Meyer et al., 2011). “It could be 
argued that it is too ambitious to reach a standardised definition of rehabilitation suitable 
for all purposes, perspectives, and stakeholders” (Meyer et al., 2011, p. 765). 
 
In chapter 1, the WHO’s definition of rehabilitation is presented (Section 1.1). As an adjunct 
to this definition, the WHO created the conceptual framework of the International 
Classification of Functioning Disability & Health (ICF), which introduced a biopsychosocial 
perspective to the classification of functioning and disability (World Health Organization, 
2001). The ICF served as a positive starting point for evaluating patients and describing the 
objectives of rehabilitation, but it does not classify aspects of rehabilitation services, such as 
types of interventions, the context of service provision, the professionals involved, or the 
experiences of the patients who receive these services. Therefore, Meyer et al. (2011) 
developed a new ICF-based conceptual definition of rehabilitation. This ICF-based 
conceptual definition of rehabilitation strategy, (with the modified language from the ICF 
marked in bold) is as follows: 
 
“Rehabilitation is the health strategy which, based on the WHO’s integrative model of 
functioning, disability and health applies and integrates 
 approaches to access functioning in light of health conditions 
 approaches to optimize a person’s capacity 
 approaches that build on and strengthen the resources of the person 
 approaches that provide a facilitating environment 
 approaches that develop a person’s performance 
 approaches that enhance a person’s health-related quality of life in partnership 
between person and provider and in appreciation of the person’s perception of his 
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or her position in life over the course of a health condition and in all age groups; 
along and across the continuum of care, including hospitals, rehabilitation facilities 
and the community, and across sectors, including health, education, labor, and 
social affairs; 
with the goal to enable persons with health conditions experiencing or likely to 
experience disability to achieve and maintain optimal functioning.” 
(Meyer et al., 2011, p. 768) 
 
This conceptual definition was intended as an aid to promote and improve the perception of 
rehabilitation as a significant health service by stakeholders (Meyer et al., 2011). 
 
2.3 Legal and statutory support for rehabilitation 
 
There is legal support for rehabilitation and healthcare services who have a statutory duty to 
provide rehabilitation that accommodates the needs of all people (European Physical and 
Rehabilitation Medicine Bodies Alliance, 2018; United Nations General Assembly, 2007; 
World Health Organization, 2017b). For example, the 2006 United Nations Convention on 
the Rights of Persons with Disabilities (UNCRPD) is a vital treaty that affirms the rights of 
people with disabilities (United Nations, 2006; United Nations General Assembly, 2007), 
legally binding to the 166 countries that ratified it. The treaty states that persons 
experiencing disability should have access to rehabilitation services “in the areas of health, 
employment, education, and social services” (United Nations General Assembly, 2007, 
Habilitation and rehabilitation, para. 1). Specifically, Article  26 (Habilitation and 
Rehabilitation) affirms that persons with disabilities should have access to rehabilitation as 
close as possible to their communities (United Nations General Assembly, 2007). Article 26 
calls on countries to promote, strengthen, organise, and extend comprehensive 
rehabilitation services and programmes (United Nations, 2006, 2015; United Nations 
department of economic and social affairs, 2018). 
 
Another notable example of support for rehabilitation is the Envision Disability 2030. Built on 
the premise of ‘leave no one behind’, Envision Disability 2030 is an application of the United 
Nations 17 sustainable development goals for people with disabilities worldwide (United 
Nations, 2015). In fact, people with disabilities are mentioned in the United Nations 
sustainable development goals 11 times (United Nations, 2015). The third sustainable 
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development goal relates to the improvement of the accessibility and affordability of 
rehabilitation, because it aims to achieve “healthy lives and promote well-being for all ages” 
(United Nations, 2015, p. 18). However, despite good legislation and rehabilitation-related 
policies for most countries, there is a mismatch between the implementation of these 
policies, and in the development and delivery of rehabilitation services at local levels (World 
Health Organization & World Bank, 2011). Consequently, some rehabilitation services lag 
behind the standard required by the United Nations, and thus global policies must 
incorporate rehabilitation into health system strategies and action plans. 
 
To address these issues, there is a need to understand and develop health system structures 
in a unified way (Manyazewal, 2017), and to create sustained global improvements and 
equity in healthcare services (World Health Organization, 2010). One framework proposed 
by the WHO is the six essential building blocks for health systems (World Health 
Organization, 2007), which has shown promise as a way to monitor the function of 
healthcare services and facilities (Manyazewal, 2017). The WHO released a document 
entitled Rehabilitation in health systems which provided evidence-based expert 
recommendations intended to inform government leaders and policymakers of the role of 
rehabilitation in health systems (World Health Organization, 2017c). Table 3 presents the 
recommendations for rehabilitation relevant to this thesis, alongside the explanation of each 
building block for health systems: leadership and governance; health workforce; health 
financing; access to essential medicines; knowledge and health information system; and 





Table 3: The six building blocks for health systems and the relevance to rehabilitation 
 
Building block Requirements for this building block 
(World Health Organization, 2007, 2010) 
Relevance to rehabilitation service delivery 
(World Health Organization, 2017c) 
Leadership and 
Governance 
Appropriate policy frameworks combined 
with effective oversight, attention to health 
system design, coalition building and 
regulation, and accountability of services. 
• Health systems should integrate rehabilitation services. 
• Designation of responsibility for the governance of rehabilitation 
assists in the development of services. 
• Currently, there is no consistent integration of rehabilitation 
services into health systems globally. 
Health Workforce Well-performing and resourced health 
workforce that works in a responsive way, is 
fair and efficient, and achieves the best 
outcomes given the available resources and 
circumstances. 
• A multidisciplinary workforce should be available for 
rehabilitation to ensure that the full range of rehabilitation 
needs can be met. 
Health financing Services raise adequate funds for health to 
ensure that people who need to use them 
are able. People are protected from 
impoverishment or financial catastrophe 
associated with having to pay for these 
health services. 
• Rehabilitation services should be allocated financial resources 
from health systems to implement and sustain service delivery 
recommendations. 
• Rehabilitation services should be covered by health insurances, 
both existing and those that are to become available. 
• Some countries do not specifically allocate resources for 
rehabilitation. Allocating resources can reduce out of pocket 
expenses for patients and improve the availability and quality of 
rehabilitation services. 
• Including rehabilitation in health insurance coverage can 
decrease financial barriers for patients and can lead to improved 
use and access to services. For health insurance coverage this 






Table 3 continued 
 
Building block Requirements for this building block 
(World Health Organization, 2010, 2007) 
Relevance to rehabilitation service delivery 
(World Health Organization, 2017c) 
Access to essential 
medicines and 
technologies 
Services ensure the equitable access to 
essential medical products, vaccines, and 
technologies, which have assured quality, 
safety, efficacy, cost-effectiveness, and are 
scientifically proven. 
• Within services evidence-based rehabilitation technologies and 




Services ensure the production, analysis, 
dissemination and use of reliable and 
timely information on health 
determinants, health system performance, 
and health status. 
 Planning and policy-making for rehabilitation should be based on 




Service delivery Services are accessible with no undue 
barriers for cost in several settings from 
home and community settings, and health 
facilities. These services should be of high- 
quality and coordinated across levels of care 
sectors, providers, and facilities with 
continuity. Service delivery should be 
effective, safe, patient-centred, and 
delivered in a timely manner. Services 
should be, well managed with minimum 
wastage of resources, and held accountable 
• Rehabilitation services should be available in both the community 
and hospital settings. 
• Specialised rehabilitation units should be available in hospitals for 
inpatients with complex needs. 
• After being discharged from the hospital, many patients may still 
require long-term rehabilitation. A variety of settings are 
required to meet different patient’s needs and it is essential to 
ensure timely interventions and improve access to these services. 
• Specialised rehabilitation wards should provide highly specialised 
interventions for restoring function for patients with complex 
rehabilitation needs (because of improved patient outcomes 
with specialised care compared to generalised wards). 
(World Health Organization, 2007, 2010, 2017c) 
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2.4 The challenges for global rehabilitation 
 
The WHO estimates that 15.3% of the world's population lives with some form of disability 
(i.e. over 1 billion people) (World Health Organization & World Bank, 2011), and from 1990-
2010 there has been a 40.3% increase in the years lived with disability for non-
communicable diseases (Vos et al., 2012). The estimates of global needs for rehabilitation 
are predicted to grow, due to increases in life expectancy and the prevalence of chronic 
health conditions (Chatterji et al., 2015; World Health Organization & World Bank, 2011). 
More people globally are surviving for decades longer after serious health conditions, such 
as stroke, thanks to improvements in medical interventions, but often are left with complex 
ongoing problems and functional deficits (World Health Organization, 2011; World Health 
Organization & World Bank, 2011). Although the exact extent of an ageing population and 
the number of people living with a disability is difficult to determine accurately, it is clear the 
demands placed on healthcare services will increase in the future (Gutenbrunner et al., 
2007; Kamenov, Mills, Chatterji, & Cieza, 2019). 
 
The disparity between the demand and availability of rehabilitation services contributes to 
an unmet global need, which is particularly apparent in low and middle- income countries 
(Kamenov et al., 2019; World Health Organization, 2017a). The world report on global 
disability (2011) indicated that the region with the highest prevalence of severe and 
moderate disabilities is in Africa, particularly in the low-income setting of sub-Saharan Africa 
and in people under 60 years (World Health Organization & World Bank, 2011). Due to a 
limited number of physicians specialising in rehabilitation in this region, it is unlikely that a 
person with a disability will receive the correct care that they need (Haig, Im, Adewole, 
Nelson, & Krabak, 2009). The high prevalence of disabilities in this region could be due to the 
increased health risks and injuries related to an increased burden of disability, limited access 
to rehabilitation services, reduced resources, and the limit of governments’ capacities to 
invest in rehabilitation and social inclusion (Haig et al., 2009; World Health Organization & 
World Bank, 2011). Worldwide, there is still insufficient data available to truly quantify the 
gap between the need for rehabilitation services and the availability, but it is clear that 
rehabilitation in some parts of the world is still limited or non-existent (Kamenov et al., 2019; 




Several researchers and reports have identified gaps in service provision and access to 
rehabilitation (Asakawa, Song, Wang, Xia, & Namba, 2017; Kamenov et al., 2019; World 
Health Organization & World Bank, 2011). A few examples of this inequality are: national 
studies conducted in Malawi, Mozambique, Namibia, Zambia, Botswana and Zimbabwe on 
living conditions of people with disability, which all reported significant gaps in the provision 
and access to medical rehabilitation (Eide & Kamaleri, 2009; Eide & Mmatli, 2016; Eide, 
Nhiwathiwa, Muderedzi, & Loeb, 2003; Loeb & Eide, 2004). Surveys of physical rehabilitation 
from several Central and Eastern European countries showed a lack of access to 
rehabilitation arising from regional and socioeconomic inequalities (Eldar et al., 2008). One 
survey reported unmet needs with for people with disabilities in Beijing, China, whereby 75% 
of the participants needed a range of rehabilitation services, but only 27% received these 
services (Zongjie, Hong, Zhongxin, & Hui, 2007). 
 
Access to rehabilitation services is country dependent with variations in health care and 
social systems; including differences in public and private insurance packages that may or 
may not cover rehabilitation as a health service. Extreme differences in healthcare and 
rehabilitation access strengthen the argument for governments to explore universal 
healthcare (World Health Organization, 2017a). The vision of universal health coverage, 
including rehabilitation services, will require integrated health services and specialised MDTs 
(World Health Organization, 2014; World Health Organization & United Nations Children’s 
Fund, 2018). 
 
Human resource shortages and variations in global rehabilitation 
A particular challenge for health systems providing rehabilitation is the global availability of a 
workforce (World Health Organization, 2016b; World Health Organization & Global Health 
Workforce Alliance, 2014). The WHO in 2013, estimated that there was a global shortage of 
7.2 million healthcare workers; by 2035, these numbers are expected to grow to over 12.9 
million (World Health Organization & Global Health Workforce Alliance, 2014). The difficulty 
arises in how to produce, deploy, and sustain a health workforce that is fit to practise to 
meet the goal of universal health coverage and access to rehabilitation services by 2030 
(World Health Organization, 2016b, 2016a; World Health Organization & Global Health 
Workforce Alliance, 2014). This is particularly challenging when most countries are falling 
below the threshold required to serve the needs of their populations (World Health 
Organization, 2017b). There are severe shortages of physicians, nurses, and skilled 
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rehabilitation workers in most countries but this is especially true in the regions of Africa, 
the Eastern Mediterranean, and South-East Asia (World Health Organization, 2017b). The 
number of PRM doctors, PTs, OTs, SLTs, prosthetists and orthotists are one-tenth of that 
required to meet population needs globally (World Health Organization, 2017b). Although 
evidence shows that more healthcare workers are required to support the growing demand 
on healthcare systems, challenges remain in recruiting, training, and encouraging workers to 
stay in an already overworked situation (World Health Organization, 2016a; World Health 
Organization & Global Health Workforce Alliance, 2014). 
 
Despite evidence increasing in support of the effectiveness of coordinated multidisciplinary 
services, especially in stroke rehabilitation (Langhorne et al., 2009; Prvu Bettger & Stineman, 
2007; Stroke Unit Trialists’ collaboration, 2013), some countries only have access to single 
discipline services which are not integrated into the healthcare system (Damery, Flanagan, & 
Combes, 2015). For instance, in the middle to lower-income countries such as in Pakistan, 
there is a misconception that rehabilitation is solely physiotherapy services (Rathore, New, & 
Iftikhar, 2011). Reduced awareness from stakeholders, payers, and the commissioners of 
healthcare systems contributes to a lack of understanding of the importance and benefits of 
a highly specialised MDT compared to a single practitioner (Clarke & Forster, 2015; Damery 
et al., 2015). 
 
Even in Europe, where nearly every country recognises the field of PRM, the distribution of 
specialists remains relatively low (European Physical and Rehabilitation Medicine Bodies 
Alliance, 2018). Significant variations exist in the number of rehabilitation specialists per 
country, their role and function in the healthcare system and team, and their workplace 
conditions (European Physical and Rehabilitation Medicine Bodies Alliance, 2018; 
Gutenbrunner et al., 2007), despite recognised parameters, competencies, and standardised 
education and training of specialists (European Physical and Rehabilitation Medicine Bodies 
Alliance, 2018; Gutenbrunner et al., 2007). Therefore, it is notable that even in countries 
where there are more established rehabilitation services, there still may be a lack of 
recognition of the importance of some rehabilitation professionals. 
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2.5 Stroke rehabilitation 
 
Epidemiology of stroke and global situation 
Stroke is of major significance globally because of its increasing prevalence (Thrift et al., 
2017). There were 25.7 million cases of stroke in 2013, including 10.3 million episodes of 
first-time stroke (American Heart Association, 2017). By 2030 the number of survivors is 
predicted to reach 70 million (Feigin et al., 2014; Giroud et al., 2014). Globally, 
cardiovascular diseases account for 2.8% (60% of that percentage due to ischemic heart 
disease and stroke) of all years lived with disability (Vos et al., 2012). Overall, the incidence 
of stroke in middle to low-income countries exceeded high- income countries by 20% 
between the years of 2000-2008 (Feigin et al., 2014; Feigin, Lawes, Bennett, Barker-Collo, & 
Parag, 2009; Feigin et al., 2016; Thrift et al., 2017), with the higher incidence of stroke 
occurring particularly in younger age groups in these countries (Feigin et al., 2014). These 
statistics are most likely to be an underestimation because they are dependent on the 
patient’s attitudes towards seeking medical attention or rehabilitation, the organisation of 
the healthcare system, and the cost and accessibility of care (Feigin et al., 2014; Giroud et 
al., 2014). Development of services is required in the areas of urgent preventive measures, 
acute care, and provision of chronic stroke care, and rehabilitation not only in middle to low-
income countries but worldwide (Giroud et al., 2014). 
 
Post-stroke disability is also a substantial contributor to long-term healthcare input and costs 
(Cardenas et al., 2001; Patel et al., 2017; Tyagi et al., 2018). Several attempts have been 
made to describe the formal and informal healthcare costs associated with stroke. The direct 
medical expenditures of the stroke and rehabilitation equated to the formal costs, whereas 
the informal costs include family as carers and in-home care (Di Carlo, 2009). In one study 
estimating the direct costs of stroke in a rural South African setting found that in 2012, the 
total direct costs were 2.5 million South African rand (US $284,000) and 80% of the cost was 
attributed to the inpatient stay (Maredza & Chola, 2016). Informal costs of stroke in Europe 
were estimated at 15.9 billion Euro or 35% of the total costs of stroke in 2015 (King’s College 
London, 2016). There are additional pressures placed on families as carers, both 
psychologically and financially (Cecil, Thompson, Parahoo, & McCaughan, 2013; 
Chuluunbaatar, Chou, & Pu, 2016). Effective healthcare planning and resource allocation are 
needed to cope with the expected increase in stroke prevalence, the associated healthcare 
costs, and the psychosocial impacts for families and stroke survivors. 
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The purpose, content, and delivery of stroke rehabilitation 
The WHO acknowledges that rehabilitation is an essential service to improve function, day-
to-day living, quality of life, and to reduce further deterioration (World Health Organization, 
2017a). Stroke rehabilitation is therefore an essential element of care for patients. Clinicians 
should provide the most effective input to counteract post-stroke deficits by facilitating and 
supporting the restoration and or the adaptation of function (H. K. Kristensen, Ytterberg, Lee 
Jones, & Lund, 2016; Langhorne, Bernhardt, Kwakkel, & Infi, 2011). The design of stroke 
rehabilitation should be as a multidimensional, multidisciplinary, goal-directed, cooperative 
process between healthcare providers and the patient (H. K. Kristensen et al., 2016; 
Langhorne et al., 2011). Stroke patients may need a variety of rehabilitation interventions for 
impairments to body function, activities of daily living, communication deficits, and 
restrictions in participation activities (H. K. Kristensen et al., 2016). 
 
The components for stroke care services typically include: pre-hospital assessment, 
(including the recognition of symptoms and transportation to hospital); acute stroke 
management, (including diagnosis and early medical intervention); post-acute MDT input, 
(including integrated rehabilitation, training of caregivers, and secondary preventions); and 
finally discharge planning and community rehabilitation (Pandian et al., 2017; Yan et al., 
2016). Factors such as stroke severity, patient’s goals, and the availability of rehabilitation 
personnel affect the duration of the rehabilitation period that stroke services can offer in the 
various phases of recovery (Nelson et al., 2016; Richards, Malouin, & Nadeau, 2015).  
 
The current best evidence suggests that a well-coordinated, specialised MDT should manage 
stroke rehabilitation within a stroke unit (Clarke, 2013; Clarke & Forster, 2015). Organised 
stroke rehabilitation can provide improved health outcomes such as reduced mortality and 
dependency (Kalra et al., 2000; Stroke Unit Trialists’ collaboration, 2013), as well as 
functional gains with mobility, ADLs, communication, and cognition (Peng et al., 2017). One 
Cochrane review of 21 trials (N=3994) compared stroke unit care to care provided in the 
general wards (Stroke Unit Trialists’ collaboration, 2013). In this review, stroke unit care was 
associated with a reduction in the odds of death (at one year) (odds ratio 0.81, 95% 
confidence interval 0.69 to 0.94; P = 0.005); a reduction in the odds of death or 
institutionalised care (odds ratio 0.78, 95% confidence interval 0.68 to 0.89; P = 0.0003); and 
a reduction in the odds of death or dependency (odds ratio 0.79, 95% confidence interval 
0.68 to 0.90; P = 0.0007) one year after stroke (Stroke Unit Trialists’ collaboration, 2013). 
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Another Cochrane review concluded that the components of physical rehabilitation for 
stroke should comprise different approaches for an effective recovery of function and 
mobility; and no singular approach for stroke rehabilitation was found to be any more (or 
less) effective (Pollock et al., 2014). The review summary concluded that the evidence for 
physical rehabilitation should not limit rehabilitation professionals to “only named 
approaches, but rather should comprise of clearly defined, well- described, evidence-based 
physical treatments” (Pollock et al., 2014, p. 41). Some researchers argue that reducing a 
stroke treatment into only interventions that are seen in isolation ignores the interacting 
effects that may enhance or influence the effectiveness of the treatments provided in 
combination (Foley, Pereira, et al., 2012). However, in an era where there is an emphasis on 
evidence-based care, therapists must provide treatments that can be examined empirically 
in order to demonstrate their effectiveness (Foley, Pereira, et al., 2012). In practice though 
details of the applied interventions are not always easily reported or described by therapists, 
which might be due to the complexity and the diversity of the interventions chosen (De Wit 
et al., 2007; Thompson, Jarrett, Lockley, & Marsden, 2005). 
 
In clinical practice, it remains unclear how much daily therapy patients should receive during 
stroke rehabilitation. Guidelines typically include a recommendation for a minimum of 45 to 
60 minutes for each of the core therapies (PT, OT, SLT), five days a week based on each 
individual's needs (Foley, Pereira, et al., 2012). Regions such as Europe, Australia, New 
Zealand, and the United States have attempted to describe the therapy intensity required 
post-stroke in their published guidelines (Langhorne et al., 2011). Despite these therapy 
recommendations, stroke patients are known to spend a vast majority of their time in 
rehabilitation units inactive (King, Mccluskey, & Schurr, 2011).  
 
One recent observational study showed that up to 75% of the time stroke patients are 
inactive (N=11) (King et al., 2011). Researchers showed that during the weekday patients 
spent 55% of the day active, compared to only 40% on the weekends in stroke rehabilitation 
units, scheduled therapy accounted for 12% of this time (Mackey, Ada, Heard, & Adams, 
1996). One Canadian study found that stroke patients receive less than one hour of therapy 
per day, this was estimated as 37 minutes from both PT and OT therapy and 13 minutes 
from SLT therapy (Foley, Mcclure, et al., 2012). This was affirmed by an Australian 
observational study where participants spent only 15% of their day engaged in therapeutic 
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activities (King et al., 2011). Other research suggested that therapists actually overestimate 
the amount of active therapy time received throughout the course of an hour session (up to 
17 minutes more than was delivered in clinical reality) (Kaur, English, & Hillier, 2013). 
 
When compared to other patients, stroke patients may spend more time inactive in 
rehabilitation units averaging 25% of the day vs 15% for non-stroke patients (Bear- Lehman, 
Bassile, & Gillen, 2001). In practice, though it may be impractical to compare stroke patients 
to other rehabilitation patients in terms of therapy needs due to the complexity of the 
stroke population group. The amount of therapy delivered depends on the organisation and 
structure of the stroke rehabilitation units, as well as the efficiency of services (King et al., 
2011). Ultimately, these studies show that stroke patients spend significant periods of their 
time in stroke rehabilitation inactive. 
 
Barriers to stroke rehabilitation best practice in low and middle-income countries 
The delivery of stroke care and rehabilitation varies dramatically around the world (Lindsay 
et al., 2014). Regions with limited healthcare resources and a high prevalence of the 
incidence of stroke face further challenges in implementing stroke rehabilitation services 
(Lindsay et al., 2014). There are significant gaps in stroke leading to unmet needs (Kamenov 
et al., 2019); this is especially true in low and middle-income countries which have fewer 
resources and more difficulties in accessing stroke services (Kamalakannan et al., 2016). 
Several challenges may be present when providing healthcare services for stroke in 
developing countries. 
 
Unfortunately, in developing countries governments, organisations, and health planners 
tend to underestimate the significance of stroke, leading to a lack of support for services 
(Poungvarin, 1998; World Health Organization, 2006). Therefore, one contributing factor to 
the limited availability and accessibility of stroke rehabilitation is the inadequate public 
insurance or financial support for rehabilitation care (Mendis, 2010). There is also a lack of 
economic resources and publicly well-funded functioning healthcare systems for primary 
and secondary prevention for stroke (Kalkonde, Alladi, Kaul, & Hachinski, 2018; Wasay, 
Khatri, & Kaul, 2014) and long-term rehabilitation (Nordin et al., 2014) in low and middle-
income countries. Financial constraints from patients and families may also influence the 




There are challenges with the reduced numbers of healthcare professionals in lower- income 
countries (World Health Organization & Global Health Workforce Alliance, 2014). So, even 
though there may be evidence supporting stroke unit care in low- resource settings, the cost 
of adequately skilled healthcare professionals limits the implementation of this practice 
(Langhorne et al., 2012; Nordin et al., 2014; Pandian et al., 2017). In these lower-income 
countries, there is a lack of rehabilitation professionals including neurologists, PRM doctors 
or stroke experts, trained personnel in PT, OT, SLT, and SWs in rural areas (Langhorne et al., 
2012; Pandian & Sudhan, 2013; Pandian et al., 2017).  
 
Additionally, the geographic location of the patient limits their access to stroke services, 
which is a particular challenge in developing countries whereby the majority of the 
population live in rural areas (approximately 80%) (Poungvarin, 1998; World Health 
Organization, 2006). In general, in lower-income countries, there are challenges with 
infrastructure and transport services, with patients needing to travel long distances from 
rural areas for healthcare services (Munthali et al., 2019). This lack of infrastructure creates 
difficulties for patients needed longer-term stroke rehabilitation (Nordin et al., 2014). Due to 
challenges in accessing care, there may be a long interval from the stroke onset to admission 
and then to rehabilitation; the provision of these rehabilitation services may be infrequent 
or short-lived (Mendis, 2010). Other issues include a lack of resources for rehabilitation 
(Khatib et al., 2017; Rathore & Wasay, 2016), and ambulance services and facilities for acute 
management (alongside challenges of unaffordable medications such as tissue-type 
plasminogen activator). 
 
Reduced knowledge about stroke and its rehabilitation influences professionals in practice 
(Brainin, Teuschl, & Kalra, 2007; Rathore & Ilyas, 2017). There may be a lack of public 
awareness about stroke and its risk factors in the acute phase (Rathore & Wasay, 2016), 
reduced awareness from patients and families about the importance of optimal 
rehabilitation (Nordin et al., 2014), and lack of information related to stroke rehabilitation 
(Kamalakannan et al., 2016). Insufficient physician knowledge of the role of rehabilitation 
may present challenges in practice leading to delays in treatment and access (Rathore, 
Malik, Waheed, & Butt, 2009; Yan et al., 2016). The stigma related to disability in some 
countries may also influence patients and families perspectives of rehabilitation (Rathore et 




Sociocultural factors in some countries influence the patients’ and families’ willingness to 
seek medical treatment and rehabilitation after stroke (Rathore et al., 2009; Rathore & 
Wasay, 2016). Religious beliefs may influence the patients’ or families’ perspectives of stroke 
and the lack of importance held for stroke care (Baaetiema et al., 2017). Patient or family 
preferences for alternative or complementary medicines may reduce uptake of modern 
medicines and therapies (Wasay et al., 2014), and in some countries there is a prominent 
role held by traditional faith healers within the healthcare system (Baaetiema et al., 2017; 
Munthali et al., 2019; Rathore et al., 2011). Families may hinder the reintegration of the 
patient into society because of an eagerness to care for the stroke survivor rather than aid 
rehabilitation (Rathore & Wasay, 2016), and families may discharge patients too early from 
rehabilitation, increasing their dependency at home (Baaetiema et al., 2017.  
 
The implementation of services such as stroke unit care is more straightforward in 
environments of similar characteristics such as service structures, staffing, training, and 
cultures (Langhorne et al., 2012). Challenges are likely to arise when services attempt to 
translate the stroke unit care experience or stroke services from higher- income settings to 
areas with fewer resources and opportunities for staff training (Langhorne et al., 2012). Even 
though stroke unit care delivered by trained MDTs may be too costly for full implementation 
in low and middle-income countries, evidence shows that providing high-quality stroke care 
that can lead to better patient outcomes (Yan et al., 2016). More research is therefore 
required to find the right solution for lower-resourced countries to be able to implement 
evidence-based services in their clinical contexts. 
 
The mission of the WSO 
Due to inequitable global variation in care, the WSO (a branch of the WHO) has made efforts 
to promote an international set of standards for stroke rehabilitation. The fundamental 
mission of the WSO, through the areas of prevention, treatment, and long-term care is to 
reduce the global burden of stroke (World Stroke Organization, 2019). In 2014, the Global 
Stroke Guidelines and Quality Committee (consisting of stroke care experts from a wide 
range of countries and socioeconomic backgrounds), was established to improve the global 
uptake of evidence-based stroke care by developing and promoting a worldwide strategy 




The WSO produced a Global Stroke Services Action Plan to assist with developing stroke 
rehabilitation services by supporting “progress across all regions to improve care and 
outcomes for people with stroke” (Lindsay et al., 2014, p. 5). This action plan was intended 
to inform stroke policy and policymakers and begin to set strategic actions towards 
improving stroke care standards (Lindsay et al., 2014). The plan includes a model of the 
capability of stroke services delivery, a framework to use when determining the essential 
components of stroke care (across different settings and phases of recovery), and a core list 
of practice recommendations based on the best evidence (Lindsay et al., 2014). Services can 
use key quality indicators as a method of benchmarking stroke care delivery at varying levels 
(global, regional, and local), with the stroke care recommendations divided into three levels 
of service delivery: “minimal”, “essential”, and “advanced.” (Lindsay et al., 2014, p. 6). These 
guidelines are a significant starting point to support the development of stroke services in 
lower- resourced areas alongside the WHO’s global action plans for upscaling rehabilitation 
services internationally.  
 
2.6 The WHO and upscaling 
 
The WHO has begun to address questions and issues related to rehabilitation services and 
unmet needs worldwide. The WHO (a specialised agency of the United Nations) is the global 
guardian of public health with offices placed in more than 150 countries (World Health 
Organization, 2016c). The WHO secretariat staff work alongside governments and other 
partners to ensure the highest attainable health for all people (World Health Organization, 
2016c). One of the main goals of the organisation is to combat infectious and 
noncommunicable diseases (World Health Organization, 2016c). A key WHO priority is to 
"reduce health inequalities within and between countries" (World Health Organization, 
2016c, p. 3). In 2017, in Geneva, the WHO, in response to a growing demand for 
rehabilitation arising from health demographic trends, proposed a meeting to discuss how to 
manage and develop rehabilitation services (World Health Organization, 2017a). This 
meeting was used to bring together rehabilitation stakeholders from several different 
sectors, including health policy, clinical practice, users, funders, and academia to begin 
discussions and plans about rehabilitation (World Health Organization, 2017a). 
 
This meeting subsequently led to the creation of the WHO rehabilitation strategy: 
Rehabilitation 2030: a call for action (World Health Organization, 2017a). The strategy 
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envisages a plan to upscale rehabilitation to all countries, to improve the quality and access 
to rehabilitation services, and transform rehabilitation into a multisectoral activity (World 
Health Organization, 2017a). One of the main challenges of this rehabilitation plan has been 
what to include within the parameters of ‘rehabilitation’ (World Health Organization, 
2017a). Another challenge has been to determine what upscaling rehabilitation might 
involve and how it can best be provided. To date, ten areas for action within the strategy 
have been highlighted (World Health Organization, 2017a) (See Table 1 in Section 1.1). 
 
Upscaling rehabilitation has many facets, and each of the WHO’s ten action points will 
require different strategies and resources for implementation (World Health Organization, 
2017a). How these action points are actually implemented will also differ from country to 
country, depending on the resources, the knowledge and skills of health professionals at a 
local level, and other factors. Consequently, it is challenging to determine how all these 
points will be actually implemented globally. Upscaling rehabilitation services is an ongoing 
project; the second meeting completed in July 2019 (just two months before submission of 
this thesis) focused on the progress made and next steps in the implementation of 
rehabilitation globally. 
 
2.7 The classification of rehabilitation services 
 
One challenge when trying to determine the scope of stroke rehabilitation is that there is not 
only geographic variation in the availability and the service provision (World Health 
Organization & World Bank, 2011), there is also variation in how rehabilitation is 
conceptualised and described in different countries around the world. If people do not share 
a common language around rehabilitation, it is difficult to share a common vision for its 
development. In response to these issues, there has been a call for more uniform language 
to describe and classify existing rehabilitation services (Gutenbrunner et al., 2015). A 
classification system for rehabilitation services could improve access to healthcare services 
by removing potential barriers for patients (Gutenbrunner & Nugraha, 2015; Mays, 
Scutchfield, Bhandari, & Smith, 2010; World Health Organization, 2015), strengthen and 
extend rehabilitation services, enhance the collection of relevant and internationally 
comparable data on disability, and support research on disability (Gutenbrunner et al., 2015; 




In response to this need, and progressing from the conceptual definition of Meyer et al. 
(2011) described in Chapter 1, Gutenbrunner and colleagues (2015) completed further work 
to establish the first draft of the International Classification of Service Organization in 
Health-related Rehabilitation (ICOS-R). The classification system is intended to sit alongside 
the WHO’s other classification systems, such as the ICF and the International Classification of 
Diseases. The ICOS-R is organised into three dimensions: “service provider (with 9 
categories), funding of the service (with 3 categories), and service delivery (with 8 
categories)” (See Appendix A for more detailed information) (Gutenbrunner et al., 2015, p. 
811). This framework is new however, with only two trials testing its feasibility of a way to 
compare and classify rehabilitation services (Kiekens et al., 2017; Røe et al., 2018).  
 
2.8 Evidence-based practice (EBP) and barriers to its implementation 
The concept of EBP underpins the objective of globally upscaling rehabilitation. It is argued 
that if the resources for healthcare are limited, then health-funding agencies should direct 
most funding into interventions of proven cost-effectiveness (Daniels, 2016; Daniels et al., 
2005). This general principle of best available evidence informing clinical and service 
planning is widely adopted and integrated into stroke guidelines in Europe, Australia, New 
Zealand, and the US (Langhorne et al., 2009). However, it is not always straightforward when 
developing evidence-based services, especially with the complexities in the research and the 
application into practice. Research in the area of EBP is vital to find the best strategies for 
overcoming barriers and establishing evidence-based services for stroke rehabilitation. 
 
One of the first definitions of evidence-based medicine, still used today, is as follows: 
“Evidence-based medicine is the conscientious, explicit, and judicious 
use of current best evidence in making decisions about the care of 
individual patients. The practice of evidence-based medicine means 
integrating individual clinical expertise with the best available 
external clinical evidence from systematic research. By individual 
clinical expertise we mean the proficiency and judgment that 
individual clinicians acquire through clinical experience and clinical 
practice. Best external evidence is defined as the most clinically 











v alues and 
preferences 
Of note, EBP should not only be restricted to decision making based solely on meta- analysis 
of RCTs (Sackett et al., 1996). It also explicitly requires clinical reasoning and expertise to 
determine whether the best available research evidence applies to any one particular 
individual case (Sackett et al., 1996). EBP is typically represented as an intersection of the 
best scientific evidence, clinical judgement derived from years of clinical expertise, and the 
patient’s own values and preferences (see Figure 1). 
 
 
Figure 1: The three interacting elements of EBP 
 
Implementation of EBP is not without its challenges however, and researchers have 
identified several barriers to EBP. These barriers include a lack of time for EBP, an under 
prioritisation of EBP, inadequate skills and confidence, lack of resources, organisational 
barriers, and factors influencing the quality of research evidence. There are also barriers to 
the implementation of EBP that have been identified as specific to middle and low-income 
countries. 
 
Perceived lack of time 
One barrier to EBP implementation raised by researchers is a lack of time (Harding et al., 
2014). This has been identified in multiple surveys of allied health professionals including 
SLTs (Zipoli & Kennedy, 2005), PTs (Iles & Davidson, 2006), OTs (Dysart & Tomlin, 2002) and 
prosthetists and orthotists (Andrysek, Christensen, & Dupuis, 2011). Respondents in these 
studies reported that that EBP places additional demands on their already overloaded 
clinical practices, and it is time-consuming to implement. Likewise, Pollock, Legg, Langhorne 
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& Sellers (2000) reported on opportunities to complete EBP; and barriers in this category 
included insufficient time or opportunities to keep up to date with current research. 
Generally, clinicians quote a lack of time as one of the primary reasons behind a disparity of 
the implementation of evidence into practice, but Harding et al. (2014) suggested that the 
perception of a lack of time may, in fact, be a lack of prioritisation of EBP. 
 
Prioritisation 
The clinicians and managers in the focus groups of one study viewed EBP as a lower priority 
when compared to the direct provision of clinical services (Harding et al., 2014). Due to the 
increased pace and demand on healthcare delivery and the perceived pressure to discharge 
patients, clinicians had feelings of guilt when they completed EBP activities that were not 
seen to have a direct impact or assist with moving patients through the health service 
(Harding et al., 2014). The researchers proposed that the healthcare professionals and 
managers must see clinical care and EBP as two separate activities, and place a priority on 
the clinical care (Harding et al., 2014). Key performance indicators in clinical practice did not 
reflect EBP related activities, and therefore, clinicians viewed these activities as their 
professional responsibility under “professional development” (Harding et al., 2014). Harding 
et al. (2014) noted that no participants suggested that there was a possibility that the 
application of EBP could lead to improved patient care through becoming more efficient and 
effective. Knowing and understanding the evidence is not the only factor to consider when 
implementing evidence into practice; an element of effort is required to make changes to 
clinical practice and work habits from both clinicians and managers (Bayley et al., 2012; 
Harding et al., 2014; McCluskey & Lovarini, 2005). 
 
Individual skills and confidence 
An additional barrier for translating EBP into practice is the lack of knowledge, skills, low 
beliefs in efficacy, and confidence to complete EBP activities (McCluskey, 2003; Quartey & 
Kwakye, 2018). Within some professional groups such as SW, EBP is a new premise, and one 
survey’s findings revealed that the respondents had uncertainties of how to judge the 
quality of evidence (Rubin & Parrish, 2007). These barriers were also found in other studies 
where clinicians lacked confidence in their ability to access, read, and understand the 
research as well as determining the validity of findings (Pollock et al., 2000). Mozafarpour et 
al. (2011) found a similar situation in some smaller case studies, where clinicians in 
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developing countries lacked confidence in understanding technical terms and there was a 
lack of EBP training. 
 
It can seem impossible for clinicians to keep up to date with the ever-growing published 
literature (Uman, 2011). Clinicians who have completed their training before electronic 
databases may be overwhelmed with the process of searching for literature (Harding et al., 
2014). Nowadays, clinicians are taught the skills for EBP during university, but without 
practice, these skills can be lost. Older clinicians may not have been taught the most 
effective strategies for EBP activities, leading to a lack of confidence (Harding et al., 2014). 
Some clinicians feel confident with basic skills of searching for evidence but feel like these 
skills can always be improved (Andrysek et al., 2011). Additionally, some professional groups 
have reported on a sense of futility when searching for relevant research, when there was a 
perception of lack of quality evidence in their clinical field (Harding et al., 2014). This was a 
view that was stronger in some disciplines (such as SW and SLT) compared to others (for 
example, dietetics) (Harding et al., 2014). This means that even with training, some 
clinicians may not change habits or implement EBP in their practice due to individual-related 
barriers (Ramírez-Vélez et al., 2015). 
 
Lack of resources 
Clinicians have also reported that a lack of resources restricts EBP activities. This lack of 
resource could be through reduced access to technology, such as having to share computers 
in a hospital environment or difficulties accessing full online text articles (Harding et al., 
2014). There may be limited funding for expensive new technologies or infrastructure that 
are supported by evidence; therefore, evidence related to these resources can be 
challenging to implement in practice (Harding et al., 2014). In developing countries there are 
increased pressures from limited resources; these countries cannot afford to waste money 
or resources on interventions that do not have proven efficacy (Garner, Meremikwu, 
Volmink, Xu, & Smith, 2004; Santesso & Tugwell, 2006). 
 
Organisation and workplace setting barriers 
Clinicians have discussed organisational structure as a significant factor in their ability to 
implement EBP (Scurlock-Evans, Upton, & Upton, 2014). Clinicians have found it challenging 
implementing the results of the research into individual work settings (Pollock et al., 2000). 
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Organisational or institutional barriers to EBP implementation included resistance to change, 
where clinicians felt that there are “too many hoops to jump through” (Harding et al., 2014, 
p. 229), especially in larger organisations. Clinicians may perceive behavioural changes too 
difficult and feel discouraged, where other team members or the organisational structure 
may aid or hinder the implementation of changes to practice (Harding et al., 2014). 
Completing EBP within a group can be seen as more productive, for example, with the 
development of guidelines or policies (Harding et al., 2014). 
 
Factors influencing the quality of the stroke research evidence available 
Some rehabilitation interventions are often imprecise and difficult to apply to daily practice 
because of several factors. One factor, for instance, is that the target population included in 
critiqued studies did not always match the characteristics of the patients in a clinical 
situation: the inclusion criteria for studies may exclude patients relevant to everyday clinical 
practice (Foley, Pereira, et al., 2012). Realistically, patients may have multiple comorbidities, 
recurrent strokes, and other deficits, such as cognitive or speech impairments and research 
criteria for stroke rehabilitation trials exclude these patient groups (Nelson et al., 2017). 
Other stroke rehabilitation trials have difficulty with eliminating all confounding variables. 
For instance, stroke patients may have cognitive, physical, personal, and environmental 
factors that all interact with and influence the outcomes of experimental intervention 
(Sullivan & Cen, 2011). There are many variables with stroke patients that the research is not 
exploring leaving some population groups unrepresented (Nelson et al., 2017). 
 
There have been previous issues with collecting high-quality data for rehabilitation studies 
(Campbell, Skidmore, Whyte, & Matthews, 2015). Rehabilitation trials face some challenges 
related to modest effect sizes, short-term effects from interventions, with difficulties 
knowing the long-term effects (Cramer et al., 2017), as well as methodological issues, and a 
lack of replication of the results (Metcalfe et al., 2001). Currently, there is more information 
related to acute pharmacological and surgical interventions after stroke compared to 
rehabilitation interventions due to the complexity of stroke rehabilitation research (Cramer 
et al., 2017). Influences and pressure on researchers to find results can lead to a gap in 
research as there are fewer published trials with clinically applicable outcomes (Deaton & 
Cartwright, 2018). Although there is a focus on EBP in healthcare, the literature does not 
always truly represent all rehabilitation therapies or interventions (Cramer et al., 2017 ).  
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Specific barriers to EBP in middle and low-income countries. 
In middle and low-income countries, research has mostly focused on improving health 
systems and the uptake of healthcare interventions (Pantojia et al., 2017), rather than 
clinicians’ perceptions and experiences of the application of EBP. Thus little is known about 
the implementation of EBP in less well-resourced healthcare settings and across different 
professional groups. 
 
One systematic review of nurses’ barriers to EBP in middle and low-income countries (16 
articles involving 8,409 participants) found that there were institutional barriers such as a 
lack of institutional support from the organisation and ward managerial staff, reduced 
workplace sources of information, inadequate personnel, and insufficient resources (Shayan 
et al., 2019). Interdisciplinary barriers were another category, which related to challenges 
with teamwork, communication, the inconsistency of the nursing discipline between 
education and practice, and an ongoing negative public image. Additional barriers were 
profession (nurse) specific such as limited knowledge of EBP, time, inadequate supporting 
evidence for nursing, and individual barriers (such as insufficient English language 
proficiency and reduced skills for EBP activities) (Shayan et al., 2019). One limitation of this 
review which reduces the generalisability of the findings across other lower-income 
countries is that the researchers could only include one study from sub-Saharan Africa, the 
Middle East and Asia; the majority of the studies were conducted in Iran (Shayan et al., 
2019).  
 
In lower-income countries other barriers may include the overall policy environment, 
political instability, the quality of governance, and high political turnover, all of which can 
impact on the healthcare funding and resources that are available. (Dee et al., 2018; World 
Health Organization, 2004). Research has acknowledged that infrastructure may be a barrier 
to EBP in low to middle-income countries, as is the human resources and financing required 
to implement evidence-based interventions (Santesso & Tugwell, 2006) At a clinical level, 
further barriers to EBP may include competing institutionalised beliefs and practices, such as 
superstitions, traditions, and cultures activities (World Health Organization, 2004). Therefore 
from the clinicians’ perspective, the clinical environment may not be conducive to EBP 




Furthermore, in developing countries, peer recognition and support to make changes to 
practice may be limited (Santesso & Tugwell, 2006). Teaching EBP in resource- limited 
countries presents significant challenges due to the limited availability of educational and 
instructional resources and trained faculty, language barriers, inequity in accessing evidence, 
undependable Internet connections, and unsupportive environments (Gorgon, Barrozo, 
Mariano, & Rivera, 2012; Prasad, 2012). Most research evidence available has been 
conducted in high-income countries and may not be transferable to middle and low-income 
countries due to the differences in setting and structure of the health systems (Langhorne et 
al., 2012). Ongoing research is required to establish the specific barriers that different 
clinicians experience in middle and low-income countries. 
 
Patient values and preferences 
Patients and family members can influence the implementation of EBP. One small qualitative 
study found that families can influence the interventions that the therapist do or do not 
offer to the patient (McCluskey & Middleton, 2010). Within this particular study, clinicians’ 
viewed families as restrictive to the interventions that the therapists offered even if they 
were evidence-based, such as when the family believed that it is too early or unsafe to begin 
outdoor mobility with the patient despite supporting evidence (McCluskey & Middleton, 
2010). In clinical practice, there may be a discrepancy between the stroke patients’ 
expectations and that of the rehabilitation professionals (Doolittle, 1992). 
 
Doolittle (1992) raised the argument that patients may have sequential focus, meaning that 
the patients were only able to focus on areas that were most important to them at that 
particular time. For instance, once a patient had mastered walking their focus then turned to 
their hand function. In clinical practice, therapists may have a different focus for therapy, 
and patients may be reluctant to engage in the treatment if they do not understand why is it 
important. A difficulty arises for clinicians in practice when patient preferences conflict with 
the best research evidence. Patients should have the information about their choices and 
treatment options, and should be involved in shared-decision making (McCormack & Elwyn, 
2018; Say & Thomson, 2003). In some developing countries, the perception of EBP 
interventions is very different and may conflict with traditional or cultural beliefs affecting 
the clinicians’ decision-making (Baaetiema et al., 2017). Very few studies within stroke 
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rehabilitation have explored the influence of patient’s perceptions or expectations of EBP 
and the consequent clinical decisions made by healthcare professionals. 
 
The use of clinical practice guidelines and the potential strategies to improve EBP uptake 
The sheer volume of available literature creates a need for the knowledge to be synthesised 
(Majid et al., 2011) and for clinicians to learn how to quickly discern the research findings 
applicability to clinical situations (Dean-Baar & Pakieser-Reed, 2015). One editorial 
suggested that clinicians may be more comfortable with using pre- appraised literature (e.g. 
the Cochrane library) or institutional guidelines, rather than have to critique the results and 
methodology themselves before implementing this evidence into practice (Guyatt et al., 
2000). Guidelines are intended to facilitate, guide, and assist the reader (i.e. the clinician) to 
follow the recommended treatments with the most demonstrated efficacy, and therefore a 
higher probability of a favourable outcome for the patient (Foley, Pereira, et al., 2012). Some 
countries have compiled stroke guidelines implementing their version of recommendations 
relevant to their contexts (Langhorne et al., 2011). 
 
Guidelines have gained increasing credibility, due to the expectations of the rigour involved 
in the development (I. D. Graham & Harrison, 2005), typically involving a consultation with a 
panel of experts and a multistep process (I. D. Graham & Harrison, 2005). The guideline 
recommendations are only as good as the available evidence (Platz, 2019); global research 
usually underpins the guidelines, but in some areas the results are weak or of low quality, 
there may be no definite conclusions or the research does not replicate real-life situations, 
and consensus recommendations are made based on expert opinions (Cramer et al., 2017; 
Platz, 2019). Further research is required to understand the impact and uptake of EBP in 
practice due to clinical guidelines (Heinemann et al., 2003). 
Even with access to evidence and global research through guidelines with the critiquing 
process already completed, there remains a gap between the update and implementation of 
EBP into the clinical workplace (Heinemann et al., 2003; McCluskey, Vratsistas-Curto, & 
Schurr, 2013). Dissemination of the guidelines is not enough to initiate or sustain changes to 
practice (Walker, Fisher, Korner-Bitensky, Mccluskey, & Carey, 2013). In clinical practice, 
evidence-based quality indicators may be useful to evaluate the use and effectiveness of 
guidelines in practice and therefore, make meaningful adaptations to the delivery of 
evidence to clinicians. Guideline and pathway development groups must find innovative 
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solutions to bridge the gap from the latest comprehensive external evidence to the 
implementation of clinical practice recommendations (Platz, 2019). Some alternative 
strategies suggested for the improved implementation of EBP are one-to-one time with 
clinical experts, computerised automated alerts and reminders, clinical audits (Hunt, Haynes, 
Brian, Hanna, & Smith, 1998; Oxman, Ann Thomson, Davis, & Brian Haynes, 1995). Research 
shows that evidence-based clinical practice improves patient outcomes, and due to this, it is 





Although there are difficulties in defining rehabilitation or categorising rehabilitation 
services, there is overall support for the need to improve rehabilitation globally. The 
incidence of stroke are set to rise in the coming years to the detriment of the stroke 
survivors and families. There will also be ongoing challenges for communities due to the 
economic impact of increasing years with disability. It is vital to invest in evidence- based 
services to ensure that patients are receiving the right services for them and the best 
outcomes. Therefore, it is crucial to understand the barriers to EBP implementation in 
practice from the perspective of clinicians working in the field. Additionally, an overall view 
of stroke rehabilitation services is required to understand what health systems are currently 
delivering in clinical practice. This study, presented in the following chapters is important 
because stroke rehabilitation is a vital topic of interest alongside upscaling. This study aims 
to gain global perspectives about the current provision of stroke services, what “upscaling” 
means for these services, and the factors that influence clinicians’ ability to implement EBP. 
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Chapter 3: Methodology and methods 
 
3.1 Research design 
 
This study employs qualitative descriptive methods (Sandelowski, 2000). I interviewed 
clinical leaders in stroke rehabilitation from twelve different countries to understand the 
range of rehabilitation services they offered, the application of EBP to their practice, and 
their views on the potential for upscaling stroke rehabilitation in their countries. The 
University of Otago Human Ethics Committee (Health) provided ethics approval (18/086), 
and the Ngāi Tahu Research Consultation Committee was consulted (5709_20418) (see 
Appendix B and C respectively). 
 
Dr Farooq Rathore was invited to act as a clinical advisor to the research, as well as being a 
participant in this study. Dr Rathore is an experienced rehabilitation physician researcher 
working in Pakistan (a lower-middle income country), and a member of Cochrane 
Rehabilitation. His expertise complemented my supervisors’ experiences of rehabilitation in 
high-income countries. 
 
3.2 Methodology and theoretical framework 
 
The research aims were addressed using a qualitative descriptive approach. Qualitative 
descriptive studies are recommended when “straight descriptions of phenomena are 
desired” (Sandelowski, 2000, p. 399), as I intended for this research. Unlike other qualitative 
methods, such as phenomenology or grounded theory, qualitative descriptive analysis does 
not endeavour to develop an abstract theoretical understanding of experiences or events. 
Instead, qualitative descriptive methods are practical, seeking to identify and report on the 
participants’ views and ideas while providing a comprehensive summary of events and 
phenomena (Sandelowski, 2000). In summary, qualitative description is suited to naturalistic 
research that explores the perspectives of the participants, develops an understanding of a 
phenomenon, and – while interpretative – stays ‘close' to the participant’s literal 




The philosophical assumptions (ontology and epistemology) of qualitative description are 
relativism and an ‘emic' stance. Relativism is consistent with qualitative description because 
the research seeks the participants' individual views, which are recognised as being 
‘subjective', contextual, temporal, and varied for every individual (Parahoo, 2014). From an 
emic stance, the words and perspectives of the participants are the starting point, and the 
researcher will influence the research through bringing their perspective to data collection, 
analysis, and interpretation (Bradshaw et al., 2017). 
 
As the researcher influences the research, it is essential in qualitative description for the 
researcher to state what was informing their thinking on the topic before beginning the 
research process such as any theoretical or disciplinary framing (see 1.6), and interpretation 
of the existing empirical research (Bradshaw et al., 2017). In the case of this thesis, Section 
1.6 in Chapter 1 provides an overview of my prior views on this thesis topic, while Chapter 2 
summarise the relevant prior research. This process provides greater transparency for 
methodological decisions and the researcher's position within the analysis and 
interpretation of the data (Bradshaw et al., 2017). Being explicit about prior positioning also 
helps the researcher explain how their understanding of the phenomena or events has 
changed over the course of collecting and analysing the data as there is no necessity to 
remain where the researcher began in qualitative description. Sandelowski (2010, p. 80) 
stated that “researchers should be ready and willing to move away from there (where the 
researchers began) if their further investigations and findings warrant it.” 
 
The focus of this thesis research was to produce and compare rich descriptions of the 
experiences of clinical leaders in stroke rehabilitation from around the world, to explore 
international variation and what this means for evidence-based upscaling of rehabilitation. 
Although this research can only provide a small snapshot of such experiences internationally, 
with perspectives from only one person per country, there is value in using nomothetic 
methods like this to explore the delivery of stroke rehabilitation in real-world settings, to 




3.3 Participant recruitment 
 
For this study, I aimed to interview 10 to 12 clinical leaders from interprofessional stroke 
rehabilitation teams, purposively recruiting from high, middle, and low-income countries, 
with economic status based on gross national income per capita, as defined by the World 
Bank (World Bank Group, 2018). In addition to recruiting 3-4 participants per income 
grouping, I aimed to purposefully sample participants from a range of world regions (i.e. 
Africa, Europe, Asia, Pacific, North America, and South America). During the initial 
recruitment phase, it became apparent that it was more challenging to recruit participants 
from low-income countries. I was unable to recruit 3-4 participants from low-income 
countries; therefore, the middle-income group was split into the upper-middle and lower-
middle income groups as per the World Bank’s definitions (see Table 2 in Section 1.4). 
Potential participants were identified via the supervisors’ international research networks, 
including via Cochrane Rehabilitation (an international group involved in knowledge 
translation in rehabilitation), and through my own clinical contacts. Participants were 
purposively sampled from a collated spreadsheet of possible participants (or organisations 
such as a national health professional societies), which was updated during the recruitment 
period. 
 
To be included in the study, participants needed to be: 
• Currently working in stroke rehabilitation, including at least some regular clinical 
contact time with patients and clinical decision-making and/or caseload 
management. 
• Have at least 5 years of clinical experience and be in a current leadership role in 
their rehabilitation team. 
• Be registered as a health professional, if workforce regulation was applicable in 
their country, and from one of the following professions: medicine, nursing, PT, 
OT, or SLT. 
• Have sufficient proficiency in English to describe their clinical practice in an 
interview, with an overview of the questions given beforehand. 
• Have access to Internet services for a video or audioconference interview. 
Access to Internet services was a barrier to the lower-income countries, 
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and phone interviews were offered, although no participant chose to do the 
interviews in this way. 
 
Potential participants were initially approached by email by myself or by one of my 
supervisors. Potential participants were asked about their interest in the study, and to pass 
on the invitation to other potential participants. For participants approached by a supervisor, 
permission was requested to pass their details to me for follow-up. The initial emails 
contained an overview of the study, and the main purpose (Appendix D). Follow up contact 
then included a Participant Information Sheet (with an overview of the study inclusion 
criteria and consent form), and a demographic questionnaire. Any questions about the study 
were answered by email before those who decided to participate gave written informed 
consent. 
 
As an alternative to email, the information sheet and consent form were also made available 
via REDCap (Research Electronic Data Capture, https://projectredcap.org/), a secure online 
database used to generate surveys (Harris et al., 2009) (see Appendix E). Potential 
participants could log into a secure REDCap website to electronically sign the informed 
consent form or alternatively print, sign, and scan the consent form to return as an email 
attachment. 
 
In addition to the consent to take part, participants were explicitly asked if they wished to be 
named or remain anonymous in the study report – this was a separate yes/no item on the 
consent form (Appendix E). The option to be named in the study report (i.e. to not be an 
anonymous participant) was given so that the study participants, as leaders in their field, 
could be given explicit credit for their work and ideas. 
 
3.4 Data collection 
 
All participants filled out a nine-item questionnaire which collected information regarding 
their work experience, qualifications, professional role, clinical setting, and professional 
team members (see Appendix F) either via REDCap or by email.  Interviews were arranged, 
via email, for a time convenient to the participant. Before the interview started, participants 
gave verbal consent to record the interview, and they were informed when the recording 
had been started and stopped. Eleven of the interviews took place in a secure Zoom meeting 
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room. Zoom (Version 4.4.5; Zoom Video Communications, 2019) is a browser-based video 
conferencing facility used at the University of Otago. One exception was the United Arab 
Emirates (UAE) interview where the participant was unable to connect to Zoom. In this case, 
an alternative service called Botim was used, with screen capture software to record the 
interview. The interviews ranged from 60-90 minutes. Two participants had their interviews 
in two parts over different days to accommodate their availability and other time 
commitments. After each interview, I debriefed with my supervisors, discussing initial 
impressions of the data, my interview style, questioning, and any other changes requiring 
implementation for subsequent interviews. 
 
All participants were sent an overview of the questions before each interview (Appendix G). 
This was particularly useful because although all were proficient in English, some 
participants had English as a second language. I initially drafted the interview questions, 
which were developed further with the supervisors, and enhanced through use. I initially 
tested the interview questions with Dr Farooq Rathore. 
 
The main topics covered were: 
• Common approaches to stroke rehabilitation in the participant's region (i.e. 
what is actually done rather than what would ideally be done). 
• The provision of evidence-based rehabilitation for common foci in stroke 
rehabilitation (e.g. comparing key components such as mobility, activities of 
daily living, and communication). 
• Barriers and facilitators of evidence-based practice in their region. 
 
• What ‘upscaling’ rehabilitation might mean for stroke rehabilitation in their 
region of the world. 
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3.5 Data analysis 
 
Qualitative descriptive analysis involves researchers seeking to discover and understand the 
phenomenon under investigation; or the worldviews and perspectives of the people 
involved in the study (Caelli, Ray, & Mill, 2003), which is one of the main aims of this study. 
Inductive content analysis is a useful way to describe and codify aspects of a phenomenon 
(Elo & Kyngäs, 2008). An inductive approach moves from the specific to the general (Chinn & 
Kramer, 1999), and is recommended when prior knowledge about the phenomenon is 
fragmented or insufficient (Elo & Kyngäs, 2008). 
 
Inductive content analysis uses systematic, objective steps to process the data (Elo et al., 
2014; Elo & Kyngäs, 2008). The main outcome of the analysis is categories that describe the 
phenomenon (Elo & Kyngäs, 2008). The abstraction process involves the formulation of a 
general description of the research topic through the development of categories as far as 
feasible (Elo & Kyngäs, 2008). These categories are named; the subcategories with similar or 
related results are grouped, then these are further grouped into main categories (Dey, 
1993). 
 
I recorded eleven interviews to the Zoom cloud, which were then auto-transcribed. The full 
video recordings and time-mapped transcripts were then transferred to Nvivo (Version 12; 
QRS international, 2018) for data management and coding. While listening to the recording, I 
corrected the transcript in NVivo before analysis. If difficulties arose with the quality of the 
recording and therefore I did not understand (e.g. two people were talking over each other, 
external noises, or a poor quality recording), I made a concerted effort to understand by 
reducing the speed of the recording to differentiate as well as I could. Within the transcript 
text, any uncertainty was denoted with parentheses and a question mark if I was still unsure. 
I did not use any of the quotes in the results section if the meaning was ambiguous. 
 
The recording quality was particularly poor in two cases (Vietnam and Nepal). In one 
situation, the speaker’s accented English made it more challenging for me to understand 
what they were saying alongside the poor sound quality. To address this problem, I recruited 
a Nepalese physiotherapist with stroke expertise who was studying in New Zealand to check 
the transcript and add sentences that I had not been able to understand. Another interview 
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(UAE) was also externally transcribed because they were unable to use Zoom (and was 
recording using other browser-based software); therefore, I was not able to use the 
automatic transcription function in Zoom. The transcriptionists signed confidentiality 
agreements. In addition, I sent the interview summaries back to the participants from 
Vietnam and Nepal, and they were invited to correct any errors, and to comment further on 
the information provided if they desired; which they did. 
 
All participants were sent a copy of the draft results chapter (Chapter 4 in this document) 
and were invited to comment or correct any areas. Feedback was received from Dr Vanessa 
Seijas (Colombia), Kebbie Ismalia (Sierra Leone), and Dr Ali Yavuz Karahan (Turkey) regarding 
the results chapter. I also checked with the participants who chose to be anonymous that 
they were satisfied with the presentation of their data of the chapter, and asked whether 
they wanted to make any adjustments to further anonymise their information – which none 
did. Dr Rathore also provided feedback on the overall content of the chapter in regards to 
the representation of the data for middle and low-income countries, which I adjusted 
accordingly. 
 
I analysed the interview data using methods of qualitative descriptive analysis (Bradshaw et 
al., 2017; Neergaard, Olesen, Andersen, & Sondergaard, 2009). I coded the interview content 
inductively using the manifest content of the interviews. I chose an inductive approach to 
avoid making assumptions about the content of the interview or the nature of international 
variation in the delivery of evidence-based stroke rehabilitation. The individual interviews 
produced specific responses from the participants, which, after coding, were combined with 
coded data from other interviews into broader categories. The inductive approach provided 
a broader representation of the variation of the data and a description of stroke 
rehabilitation as a phenomenon. 
 
I began the data analysis after the first interview. To ensure familiarity with the data I read 
and re-read the transcripts as a whole and in part. The next step was to code meaning units, 
which were descriptions of the phenomena of interest (identifying ideas, concepts, or 
themes related to the study topic). My two supervisors also completed open coding of at 
least 30% of the data. Alongside the open coding, I summarised the key messages from the 
participant’s interviews in the three overall topics in their words, namely stroke 
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rehabilitation delivery, evidence-based practice, and ‘upscaling’ rehabilitation. This summary 
provided a clear way to be able to compare and contrast the data between countries. I then 
put the data into tables with the open codes to see the main areas discussed by the 
participants. Finally, I condensed each of the interview summaries into a short, one-page 
document. 
 
I grouped the open codes related to relationships, looking for similarities and differences 
between the information, which then formed categories. Each category was named using 
content specific wording. Further exploration of the concepts and the categories was done 
using diagramming and memo writing. The last step was converting the categories into 
themes, and this process included the writing of the results and the selection of quotations. 
 
I edited the quotes from the interviews for presentation in the results chapter to make them 
more readable (e.g. deleting word repetitions), while maintaining their meaning. 
Transcription conventions appearing in the results section are as follows: round parentheses 
( ) are used when indicating an added explanation; square parentheses [ ] are added to 
explain an abbreviation; and ellipses … indicated removal of a word or words without 




In qualitative research, trustworthiness is commonly considered to be comprised of the 
following elements: credibility, dependability, confirmability, and transferability; later 
researchers added authenticity (Connelly, 2016; Elo et al., 2014; Guba & Lincoln, 1994; 
Onwuegbuzie & Leech, 2005). 
 
Credibility 
Credibility addresses the area of confidence in the study and its findings (Polit & Beck, 
2014). I used two particular credibility strategies – member checking and triangulation. 
Transcript summaries were sent back to two participants in interviews with poor sound 
recordings, as I believed that it was essential to ensure that the transcripts 
accurately reflected the interviews. All participants had an opportunity to view the results 
chapter and were invited to provide feedback for corrections in the data; with specific 
feedback about the chapter as a whole from Dr Rathore (to ensure it was representative 
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of middle and lower-income countries). Triangulation was achieved with multiple 
researchers’ perspectives: the research team had weekly meetings to discuss the open 
codes, progressing to discuss the categorisation and grouping of codes into broader 
concepts and themes; and which quotes were selected to represent the meaning of the 
categories accurately. These discussions, which included Dr Rathore on two occasions, 
ensured that the identified concepts and themes were from the data and were an 
accurate representation of the content. In addition, triangulation was addressed through 




Dependability refers to the consistency of the study conditions and the data over time 
(Polit & Beck, 2014), which may include an audit trail of the research process and peer- 
debriefing (Connelly, 2016). The research process was documented thoroughly from initial 
planning – writing a research protocol and scientific peer review of this – through to 
completion of the interviews, which also included recording decisions about sampling, 
developments in the interview schedule, and when sufficient rich data were collected. The 
study has been planned alongside the supervisors, and I drew on their knowledge of 
qualitative research methods throughout, and had regular supervision meetings to enable 
peer debriefing at each research stage. 
 
Confirmability 
Confirmability concerns the neutrality, and repeatability of the data (Polit & Beck, 2014). 
Prior to conducting the study, I documented why I was interested in the topic and how my 
experiences as a physiotherapist informed my thinking before the study began. I realised I 
was not ‘neutral’ and documenting those experiences enabled me to see how they might 
affect my interpretation of what others said. I also used the peer debriefing after each 
interview to check my interpretations of data and invite my supervisors and Dr Rathore to 
challenge any apparent assumptions. The most important contribution to the repeatability 





Transferability refers to the degree in which the findings are useful, applicable, or 
transferable to other settings (Polit & Beck, 2014). Researchers can establish transferability 
by providing rich and detailed descriptions of the context of the setting and participants 
(Connelly, 2016). When presenting the findings, I began with a 
summary of each participant’s context, staying close to the words and examples they used to 
describe stroke rehabilitation in their clinical setting and country. Then, during the analysis 
process, I used data tables to explore similarities and differences by income level and region, 
to present a nuanced account of issues for evidence-based stroke rehabilitation and 
upscaling from a global perspective. While there was only one participant per country, the 
detailed accounts support the element of transferability. 
 
Authenticity 
Authenticity refers to the extent to which researchers fully and justly show the different 
range of realities from the participants and accurately convey their lives (Polit & Beck, 2014); 
the study sample must include an appropriate selection of people, and the researchers 
should provide a thorough description of these participants (Schou, Høstrup, Lyngsø, Larsen, 
& Poulsen, 2012). I sought clinical rehabilitation leaders as potentially rich informants, and 
purposively sampled to get a range of experiences across country incomes and regions. In 
the analysis, I considered each person’s narrative in its entirety before I began comparing it 
with any other narratives. I presented a summary of each participant and their unique 
context in the results (Table 4), and each person has their ‘voice’ represented in the selected 
quotes. Authenticity is a concept that mirrors the intent of qualitative description; in 
qualitative description, it is crucial that the descriptions of the data accurately convey the 
meaning from the participant, maintain descriptive validity, and the researchers present the 
events from the participants perspective (Maxwell, 1992). 
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Chapter 4: Results 
 
4.1 Overview of the results 
 
In this chapter, I explore the beliefs and experiences of rehabilitation professionals from 12 
countries around the world regarding the concept of ‘upscaling stroke 
rehabilitation’. I have organised these results around three key topics: 1) experiences of 
stroke rehabilitation; 2) perspectives on ‘upscaling’ stroke rehabilitation; and 3) perspectives 
on applying evidence-based stroke rehabilitation. For the first of these three topics, I 
describe the participants’ current experiences of providing stroke rehabilitation in their 
countries, exploring variability in stroke rehabilitation services globally. For the second topic, 
I explore the participants’ perceptions of upscaling stroke rehabilitation and what this 
concept means in terms of applying it to clinical practices in their region. For the third topic, I 
present the participants’ ideas regarding the influence of EBP on stroke rehabilitation in their 
region. For each of these three topics, I present findings that were common across all 
countries, plus some that were specific to each participant's region or setting. 
 
4.2 Participants characteristics 
 
Twelve experienced health professionals, from 12 different countries, were interviewed 
(Table 4). Five were from high-income, two from upper-middle income, three from lower-
middle income, and two from low-income countries. These countries represented the 
following regions worldwide: North America, East Asia and Pacific, Europe and Central Asia, 
Latin America and the Caribbean, Middle East, South Asia, and Sub-Saharan Africa. Five of 
the 12 participants identified as rehabilitation physicians (physiatrists, PRM doctors, or 
rehabilitation physicians and one neurologist), and 7 were allied health professionals (4 PT, 2 
OT, 1 SLT, and 1 PT/OT). Of note, the physicians in this study preferred different terms to 
describe their professional speciality – these terms vary by country. For the purposes of this 
thesis, I have used the terms preferred by the participants to describe their practice in Table 
4, and have used the term “PRM physician” as the collective noun to refer to this group of 
physicians as a whole. On average, the participants had 13.25 years (standard deviation of 
10.4 years) of clinical experience. Three participants wished to remain anonymous, so are 





4.3 Rehabilitation services 
 
The stroke rehabilitation services were in varying stages of development in each of the 
countries that the participants worked. Each participant therefore faced different challenges. 
There was wide variability of the rehabilitation resources, workforce profiles, advocacy for 
rehabilitation, access to rehabilitation, and access to research evidence. In general 
rehabilitation services in the lower-middle and lower-income countries were in their infancy; 
for instance, in Ghana and Sierra Leone, the first rehabilitation services were established 
within the last five years. Typically, in the upper middle-income countries, rehabilitation 
services were established for stroke survivors, but without a full complement of MDT 
members or dedicated stroke rehabilitation centres. In the higher-income countries, the 
participants worked in well- established stroke service. Nevertheless, all participants 
identified the need for improvements in stroke-specific rehabilitation services in their 
setting. A short synopsis of each stroke rehabilitation service, by the participant, is described 
below (following Table 4). Throughout this thesis when discussing insurances, it includes 
both private and social insurance structures collectively unless stated otherwise.
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Table 4: Participant and country characteristics (ordered by national income). 
 
Name Profession Country 
(world 
region) 




years of work 
experience 
Stroke rehabilitation services provided in each participant’s local context 
Dr David 
Alexander 




35 Setting: Rehabilitation hospital in Los Angeles. 
Inpatient setting with 25% stroke patients; and community services 
available. 
Team: In house rehabilitation physicians and neurologists, PT, OT, SLT, 
neuropsychology, rehabilitation nursing, and optometry. Connections with 
other hospitals for other services such as lab, CT, and MRI. 
Therapy intensity: Usual LOS is 14 days: 3 hours of therapy per day x 5 days 
per week. 
Home health services (PT, OT, SLT at home and SW or nursing if required); 
outpatient services (PT, OT, SLT) 3x a week for a period of time (capped by 








35 Setting: Outpatient rehabilitation clinic and community-based stroke 
rehabilitation in Haan. 
Team: Rehabilitation physician, PT, OT, SLT, SW, nursing, sports therapist, 
clinical psychologists, dietician, orthotist, and a helper (non-therapist) to 
assist with the patients. 
Therapy intensity: Usual LOS is 3 weeks: 5-6 hours a day with a one-hour 
lunch break. One-to-one and group sessions focused on the patients’ 
individual goals and needs. 
Community sessions are available if required but are rare. 






5-10** Setting: Hospital setting (Major regional trauma centre). 
Hyperacute and inpatient stroke wards. 
Team: Rehabilitation physician, PT, OT, SLT, nursing, SW, and clinical 
psychologist. 
Therapy intensity: Usual LOS is dependent on the patient's needs: input 45- 
60 mins per day per discipline PT/OT/SLT or therapy assistant on weekdays, 
and weekend services provided by one therapist. 
Community services vary across the country, dependent on the service 
capacity. Some are able to provide input with more assistance required, i.e. 
two people. Input can be daily for up to six weeks, followed by an onwards 




Name Profession Country 
(world 
region) 




years of work 
experience 
Stroke rehabilitation services provided in each participant’s local context 




$41, 010 (High 
income) 
5-10** Setting: Rehabilitation centre. 
Post-acute, community-based stroke rehabilitation and stroke patients in long- 
term care rehabilitation. 
Team: Rehabilitation physician, PT, OT, SLT, SW, and dietician. 
Therapy intensity: Inpatient usual LOS is 3 months: post acute stroke patients 
input daily for 1 hour of each discipline PT/OT/SLT; long-term patients seen 2- 
3x a week. 
Patients are discharged to homecare services or outpatient therapy close to 
their home: up to 6 months depending on their insurance and needs. The 
therapist has to reapply every month with updated goals. 




$40, 820 (High 
income) 
10-15** Setting: Hospital setting. 
Acute and inpatient rehabilitation. 
Team: PT, OT, SLT, nurses, dietician, clinical psychology, SW, and orthotics. 
Therapy intensity: Usual LOS is one month: 1 hour per day with each discipline 
group PT/OT/SLT as needed, plus additional input via group therapy and 
therapy assistant sessions. 
Community services 1x per week up to 6 weeks with reassessment. 










10 Setting: University hospital setting in the small province Usak in the Aegean 
region. 
Acute, inpatient, and outpatient. 
Team: Rehabilitation physician, PT, OT, rehabilitation nursing, clinical 
psychology, and dietician. 
Therapy intensity: Usual LOS is 30 days for inpatient and outpatient therapy 
aiming for 20-22 sessions: patients are referred 1-3 months post-stroke. PT 
input is usually 45 minutes per session, with the PT providing OT and SLT 
interventions as well if needed. A maximum of 2 hours of therapy per day if 
there is other input from clinical psychology, or breakfast club groups. Therapy 
is restricted to 30 sessions a year by the government, but an additional 30 
sessions may be provided on the advice of a PRM doctor. 




Name Profession Country 
(world 
region) 




years of work 
experience 











5 Setting: Two settings in Medellin: A tertiary university hospital and private 
practice. 
Inpatient and outpatient. 
Team: Rehabilitation physician, nursing, PT, OT, SLT, clinical psychologist, 
dietician, and orthotist. (SW in the hospital but not in the private practice.) 
Therapy intensity: Inpatient LOS is 4-14 days depending on the severity of the 
stroke: 30 mins of therapy is delivered by each discipline as needed 
(PT/OT/SLT), with some patients receiving twice-daily sessions for PT (i.e. 1 
hour daily total). 
Community services are only available for patients with severe deficits, the 
Barthel Index is used to measure this. Home rehabilitation is with a PT, and 
sometimes a PRM doctor. (Usually there is no access to OT or SLT). 





9 Setting: General hospital- rehabilitation department in Dong Nai. 
Acute, inpatient; subacute and chronic stroke rehabilitation in outpatients. 
Team: Rehabilitation physician, PT, SLT, OT. 
Therapy intensity: Acute LOS less than 1 week: therapy input is 45 minutes per 
day depending on the patient. 
Subacute and chronic rehabilitation is not restricted, until the therapy goals 
are reached. 
Outpatient therapy input is 15 days with insurance. There is an option to 












8 Setting: Tertiary hospital in Kumasi. 
Inpatient, and outpatient for post-acute and chronic stroke rehabilitation. 
Team: Minimal multidisciplinary input for the acute inpatient rehabilitation: 
physician, PT, OT, and limited SLT. 
Extensive multidisciplinary input in outpatients: physician, PT, OT, and limited 
SLT, clinical psychology, dietetics, SW, orthotist and prosthetist. 
Therapy intensity: There is an informal rule that the patient cannot stay in the 
hospital for longer than two weeks. 
Outpatient rehabilitation can be provided 2-3x per week for up to six weeks 
with a re-evaluation. 
Community services are rarely used because it is expensive and patients have 
to pay out of pocket- most patients choose outpatient services because the 




Name Profession Country 
(world 
region) 




years of work 
experience 










10 Setting: A military hospital in Karachi. 
Inpatient and outpatient (most services delivered via the outpatient setting). 
Team: Rehabilitation physician, PT, OT, dietician; access to clinical psychology, 
SLT, prosthetist via other institutes. CT-scan and MRI facilities are available at 
the hospital and advanced imaging modalities are available at other hospitals. 
Therapy intensity: LOS is two weeks post-stroke, with the opportunity to 
extend this to up to four weeks on re-evaluation: 20-40 minutes per day with 
the required disciplines (PT, OT, SLT). Community services do not formally 
exist, but some PTs provide private community-based therapy, but these are 








7 Setting: Rehabilitation clinic in Siddharthanagar (250km from Kathmandu) 
Inpatient, community rehabilitation, post-acute and chronic stroke 
rehabilitation in outpatients. 
Team: Neurologist, PT, nursing, SW, clinical psychology, and PT assistants. 
There is access to OT and SLT, but patients are referred to Kathmandu to 
receive these services. In the whole country there are few OTs and SLTs and 
most therapy is completed by the PTs. 
Therapy intensity: Usual LOS in the acute stage is 7-10 days until the patient is 
stable: 45 mins per session utilising the PT assistants for this time as well. 
Outpatient therapy is dependent on what the patient can afford, maximum 









9 Setting: Hospital setting in Freetown. 
Acute, inpatient, post-acute and chronic stroke rehabilitation, outpatients. 
Team: Most rehabilitation managed by the PT, with physician input only for 
biomedical issues. Additional access to nursing for therapy (who are training as 
PT assistants), plus SW, dietician, and orthotist. In the country as a whole, 
there was only one OT and no SLT’s at the time of the interview. 
Therapy intensity: LOS can be up to three weeks in total, due to limited bed 
capacity patients are mostly discharged when they are stable: therapy input 1 
hour a day with the PT. There are limited community or home-based services. 
* GNI per capita are from the 2017 or 2018 fiscal year dependent on updated information, presented in US dollars, and reported based on the World Bank Atlas 
method for calculating GNI, plus for categorizing countries as low, lower-middle, upper-middle, and high income (The World Bank Group, 2018). 
**Within the data a range of years work experience has been included to protect participant anonymity. 
Abbreviations: GNI: Gross National Income; LOS = length of stay. OT = occupational therapy; PRM= Physical and rehabilitation medicine; PT = physiotherapy/physical 




The five participants from the high-income countries described well-established, well- 
structured services; including acute to community rehabilitation. Typically, services offered a 
minimum of one hour of therapy per discipline per day in inpatient rehabilitation – with Gabi 
(Germany) reporting the most intensive therapy of 5 to 6 hours per day. Outpatient 
rehabilitation services varied more between countries. Problems in service provision 
included restrictions to therapy sessions (time, sessions, and amount), waiting lists for 
community services, and the inaccessibility of community or outpatient therapy for some 
patients. 
 
United States of America: David (a neurologist) worked in a newly established, freestanding 
rehabilitation hospital in a major city. Usually, inpatient stroke rehabilitation was limited to 
two weeks. All therapy time was counted and recorded, with the expectation that all 
patients received one hour of therapy from each core discipline that they needed. There was 
a core therapy team, and additional members were co-opted for particular needs if required. 
Substantial involvement of family members was necessary to enable discharge within the 
short timeframe and as interpreters for patients with languages other than English, which 
was common. Insurance companies, who paid for the rehabilitation, restricted the extent 
and nature of therapy, particularly in outpatient and community settings. 
 
It is rare that patients get therapy over three months for Medicare, and I 
think that’s a source of dissatisfaction with patients. (David, neurologist, 
US) 
 
Germany: Gabi (a PT) worked in an outpatient clinic with a wide range of rehabilitation 
professionals in an interdisciplinary service. Patients received five to six hours of therapy per 
day, in one-on-one or group sessions. Gabi felt the main challenges in rehabilitation were in 
the timeframe for therapy (where insurance companies constrained therapy to just three 
weeks) and in vocational rehabilitation for stroke survivors. She observed that most stroke 
survivors in Germany did not return to work, and there were limited vocational 
rehabilitation programs to remediate this. She felt there was little awareness of the 
potential for working-aged patients to return to employment, with companies often asking 
patients to retire early. In comparison, traumatic brain injury patients received more 




The depression of stroke patients in Germany is so high because they 
don't really get back in their own life. They can walk, maybe do their 
household, can take care of themselves, but they don't get the option to 
get back in (to) their job. That's a problem. (Gabi, PT, Germany) 
 
England: Participant 7 (a PT) worked in an acute inpatient stroke unit. Patients received up 
to one-hour of therapy input from PT, OT, and SLT if needed, with flexible timing for 
discharge if progress towards treatment goals continued. Outpatient and community 
services were available for up to six weeks following discharge, with the option to continue 
with other rehabilitation services after that. However, services differed by area – described 
by the participant as “a postcode lottery.” There were differences in the provision of 
community services and social care support across the country. In this hospital, patients 
needed to reach a certain level of function (assistance of one person with ADL’s) before the 
team could refer to community services. Timely community-based support from social 
workers was also difficult to arrange because the therapists could not refer the patients to 
them until the patient was on the point of discharge (“therapy ready”). Some population 
groups, such as those that were not UK citizens or those without a fixed living address may 
have different options for ongoing services. 
 
They all receive the same medical and therapy input in the acute phase 
while they're in the hospital, but when they get to being discharged, it 
will depend on what they're entitled to from social services. Some people 
might not be eligible for anything. (Participant 7, PT, UK) 
 
United Arab Emirates: Participant 12 (an SLT) worked in an MDT in a half private/half public 
rehabilitation centre. The workdays were Sunday to Thursday with weekend coverage; most 
of the rehabilitation staff were ‘Western’ expatriates. There was competition between 
rehabilitation facilities where case managers go out and advertise to get patients, and there 
were ‘VIP’ patients who got certain rooms. In the community setting, outpatient therapy was 
dependent on the type of insurance the patients had. Some patients and families had strong 
beliefs that God will heal or help, and the team had to respect this when making their clinical 
decisions. Specifically, for SLTs, family members may feed the patient against advice; there 
was a belief that honey is good for elders and while the SLTs educated families about the 
risks of aspiration, the family may choose to feed the patient anyway even if aspiration risk is 
 
56 
high. It was essential for the therapists to cover themselves with careful documentation and 
communication with the team. Family preferences could more easily override the therapists’ 
clinical recommendations because of the way the hospital received its funding. 
 
I feel like it’s difficult here in the sense of you can’t always, your clinical 
decision can always be affected by what the family wants. So sometimes 
families are very forceful. They know they should (not) eat and they want 
them to eat, and to do this and to do that and you’re like no, they can’t 
do that. At the end of the day, sometimes they tell you we need to try 
and keep families happy as well so that they’re not giving the facility a 
bad name and moving to another facility. So sometimes I feel that you do 
need to, I can’t exactly do what I want in terms of clinically because the 
family is not happy. (Participant 12, SLT, UAE) 
 
New Zealand: Participant 2 (an OT) worked in acute and inpatient rehabilitation. One hour 
of therapy was offered by PT, OT, and SLT, with additional input from therapy assistants if 
needed. After discharge, the team referred patients to outpatient or community 
rehabilitation, where they received therapy approximately only once a week – which 
Participant 2 described the gap in service as: “pretty pathetic really." There were waiting lists 
for community services, and the participant suspected there was inequity in services by area, 
(there being fewer community services in some regions), by ethnicity (Māori and Pasifika 
patients tending to be discharged earlier) and by condition (traumatic brain injury patients 
tend to receive more comprehensive services funded by the Accident Compensation 
Corporation under the national insurance scheme versus Ministry of Health-funded stroke 
rehabilitation). Furthermore, Participant 2 suspected that organisational reporting 
requirements – a need to show improvements in the Functional Independence Measure (an 
assessment)– impacted who received inpatient rehabilitation: 
 
We really do want everyone to have the same opportunities regardless of 
whether it’s a mild stroke or really dense stroke, we still want them to 
have rehab. So it doesn't feel very nice to say to someone; actually, 
you're not going to get as much out of rehab or rehab’s not going to 
make as much difference to your discharge destination as it will for this 




Five participants from the middle-income (two upper-middle, three lower-middle) countries 
had rehabilitation services in place, although these services were not necessarily available 
country-wide. Dedicated stroke units or services were less common, with therapy provided 
on general rehabilitation wards, and the availability of outpatient rehabilitation was highly 
variable. Upper middle-income countries usually had stroke services that included a 
physician, PT, OT, and SLT, although less common professions were not always available (e.g. 
SLT was not provided in the service in Turkey). It was more common to find clinicians 
working in isolation than in an MDT. Overall, there was more variation in the service 
provision and structure compared to the high-income countries, and yet more variation still 
in the lower-middle than the upper-middle-income countries. 
 
Colombia (upper-middle): Vanessa (a PRM physician) worked in a tertiary hospital and a 
private outpatient practice. Acute stroke rehabilitation typically began in tertiary hospitals in 
large cities, with access to all the core members of the rehabilitation team. Patients in rural 
areas were more likely to receive primary care (GP, nurse) or secondary care (doctors, 
nurses, and PT) with no specialised stroke or neurorehabilitation training. Telerehabilitation 
was being tested to try and address this inequity. The interprofessional collaboration was 
limited, especially in outpatient rehabilitation, and this lack of collaboration was worse when 
insurance companies restricted where patients could go for rehabilitation. This meant some 
patients had to access services at several locations. There was also inequity in the services 
for privately insured versus government insured patients.  
 
Patients have the right to all this care. It’s hard for the patients to travel 
from their home to the third level of care in the main cities. For some 
regions to come into the city, it can take on average four to eight hours if 
it is very far. They need to walk, take a bus, then maybe another bus into 
the city. So it’s not easy. (Vanessa, PRM physician, Colombia) 
 
Turkey (upper-middle): Ali (a PRM physician) worked in a hospital. Dedicated stroke services 
were rare, and stroke services were not the same across the country related to the 
geographical region. Ali's hospital provided stroke rehabilitation in a general rehabilitation 
ward with no OT or SLT available. As such, the PT in Ali’s hospital provided speech therapy 
treatment as best they could as well as physiotherapy. The team primarily focused on 
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preventing secondary complications. The government provided funding for rehabilitation 
services with the restriction of 30 therapy sessions per patient per year (with a PRM referral 
an additional 30 sessions was possible over the year), and there was usually a delay of one to 
three months post-stroke for accessing rehabilitation. One main challenge the team faced 
was reintegrating patients in society: 
 
In Turkey, they don't return to work after the stroke. Actually, our 
rehabilitation programs may be not enough. We don't give a driving 
education after stroke, and we don't have enough occupational 
therapists for Turkey. Many cities don't have occupational therapists in 
their teams. We cannot give enough rehabilitation or education for their 
social life. I don't think it is enough for returning to their jobs or daily 
activities. I don't think it is good enough for a rehabilitation program. 
(Ali, PRM physician, Turkey) 
 
Vietnam (lower-middle): Bui (a PT/OT) worked in a rehabilitation clinic with the core 
rehabilitation members (PT, OT, SLTs), and provided acute to outpatient stroke 
rehabilitation. Some team members were short-term volunteers from other countries (such 
as Japan) who came to help with training for OTs and SLTs. Across the country, access to the 
MDT members differed, and some centres only had access to PTs. Other provinces had 
access to other medicines and professionals from developed countries. Insurance paid for 
outpatient therapy, and insured patients could receive therapy for a longer period. The main 
focus was PT, with the other team members (OT and SLT) also providing physiotherapy 
treatments. The therapists ran out of time in sessions to do other treatments for other 
impairments (such as cognitive rehabilitation). Rehabilitation services and practices were 
slowly developing from a minimal base. Returning to work was difficult for stroke survivors 
due to the perceptions of employers, and patients could not return to the same job in many 
cases. Family members were very involved in patient care and rehabilitation, which was due 
to the Vietnamese culture of families helping one another out. However, this potentially 
resulted in increasing the patients’ dependency: 
 
They (the patient) come here with one to all the people of the family to 
care for them, helping with the ADL’s. A little bit different to other 
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countries when you want to see them independent with the ADL but 
someone wants to help more. (Bui, PT/OT, Vietnam). 
 
Ghana (lower-middle): Abena (a PRM physician) worked in a tertiary hospital proving 
inpatient and outpatient rehabilitation. Abena and her colleagues established their country’s 
first stroke rehabilitation service in the last three years. In her work in the inpatient setting, 
Abena reported that there was an informal rule limiting acute rehabilitation to two weeks 
with mainly medical and PT input. Patients could be discharged with nasogastric tubes or 
catheters in place, requiring wheelchairs and family support to function. In outpatients, 
there was access to most of the main professions (e.g. PT, OT, and SLT). Insurance 
companies partly paid for hospital-based rehabilitation but did not cover the community 
services, which patients paid for personally if they could. Overall, there was inequity in 
services based on patient wealth. Uninsured and poorer stroke patients might never receive 
the rehabilitation services they needed. These patients did not have an opportunity to return 
to independence, which negatively affected family income if they were the primary wage 
earner. A further difficulty was the lack of community understanding of stroke or awareness 
of the need for rehabilitation and the influence of cultural beliefs; some patients and 
colleagues did not understand or appreciate the value of stroke rehabilitation. 
 
It (uptake of rehabilitation) is low because there is a lot of emphasis on 
the spiritual aspect of the disease. So, a lot of them (patients/families) 
believe it’s either a curse, or a spiritual cause, or it can be cured with 
herbal preparations. So a lot of them after being discharged from the 
acute stroke inpatient ward are going to see traditionalist, herbalist, or a 
spiritualist to help. Then they are coming back weeks or months later with 
complications. (Abena, PRM physician, Ghana)  
 
Pakistan (lower-middle): Farooq (a PRM physician) worked in a hospital, mostly in 
outpatients. Most stroke services were mainly provided in urban areas, so the team had to 
consider patient location in clinical decision-making especially as there were no community-
based stroke services; if feasible patients were asked to travel to a clinic or if they could not 
then they were admitted to hospital for a short period. Farooq worked in an MDT, which 
included other specialist physicians, PTs, and OTs, with the options to refer to other 
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professions. Community reintegration usually relied on the support of carers and family of 
the stroke patient. The stigma of disability was a problem for stroke survivors, particularly 
around returning to work. 
 
You will be given a medical stipend – thank you very much for your 
services, but you cannot work for or continue in this service as a stroke 
patient. So it's a very big dilemma. Stroke does not mean the end of life, 
but somehow in Pakistan for most of the people; it is actually end of life. 
(Farooq, PRM physician, Pakistan) 
 
Low-income countries 
In low-income countries, stroke rehabilitation services were not typically structured or well-
established. The PT usually completed the therapy input for OT and SLT treatments as well. 
The PT trained staff members to be therapy assistants and utilised them to help with the 
treatment of patients due to large caseloads. There was varied access to diagnostic 
equipment and medicines in the acute stage of treatment, especially in the rural areas, 
which influenced the therapist’s assessment later. Rehabilitation was a challenge in these 
countries in general, but especially with stroke rehabilitation, where there was a lack of 
awareness towards the need for rehabilitation from patients, families, and other 
professionals. 
 
Financial constraints affected the therapist's input and clinical decision-making because they 
were aware of the patient's financial issues and the economic burden associated with 
ongoing stroke rehabilitation. Patients may come back months later with severe secondary 
complications such as frozen shoulders and contractures due to spasticity, making it more 
difficult for the therapists to treat. There were limited community-based services in these 
countries. Some community services were present in Nepal where therapists went out to the 
more distant areas. In general most of the stroke services that were available were based in 
the larger cities. Patients needed to go into the city for treatment if they needed OT or SLT 
services. Typically, it was more difficult for patients to access services if they are in more 
rural areas. In some parts of these countries stroke was seen as due to a curse or spiritual 




Nepal: Roshan (a PT) worked in a neurological rehabilitation centre; he was the only PT in 
the team. He had trained 6 PT assistants to assist with the number of patients. As the PT, 
Roshan usually completed all of the therapy for the patient, including occupational and 
speech therapy. There was no government funding for rehabilitation, so patients had to pay 
privately for services. Many patients struggled with depression after stroke, and one of the 
main focuses in the therapy was counselling the patient and family. In Nepal, it was common 
for only a single member of the family, often a man, to earn a wage, so families were 
typically very dependent on these individuals. Stroke was therefore associated with a 
tremendous financial burden for the patient, family, and any caregivers. Most of the time, 
the family could not afford rehabilitation for an extended period, and it was unlikely they 
could afford more than 3-6 months. Once discharged, there was no option to return for 
more therapy, which was a challenge for both the patients and clinicians. 
 
In Nepal, there was a lack of public education about emergency care after stroke, and 
families tended to wait to see how the situation progressed before seeking medical 
treatment. There was also reduced awareness of what stroke rehabilitation involved. Family 
members usually expected that the medical team would send their patients home as soon as 
they were stabilised, and they frequently worried about the financial consequences of 
staying longer in the hospital for rehabilitation. They did not understand the potential 
problems they could face further if they did not pursue rehabilitation (e.g. secondary 
complications). The majority of patients did not return to work. They could return to 
completing basic ADL’s, but still retained a need for caregiver support. There were some 
challenges with the caregivers not understanding the full situation and not giving care to the 
patients. Patients in rural areas did not have access to stroke rehabilitation because of the 
lack of centres nearby and limited access to PT. A lack of infrastructure posed additional 
challenges for patients and families as they could not access transportation to come into the 
centres for rehabilitation. 
 
The stroke patients told us: “I don't want to like my life I want to, I want to 
die.” That is also a very bad thing and a big issue. There is a very (big 





Sierra Leone: Kebbie (PT) worked in a hospital setting with a team that included doctors, 
nurses, and PTs; with limited SLT and OT professionals in the country. The PTs usually 
developed the rehabilitation plan and delivered treatment because the doctors lacked 
training in stroke rehabilitation as a speciality. The nurses had training in rehabilitation and 
assisted the PTs. Patients paid for their rehabilitation, so access to therapy depended on the 
patient's financial situation. The majority of patients struggled to reintegrate back into their 
communities and daily lives after a stroke. Like in Ghana, many patients believed stroke had 
supernatural causes. Family members might discharge patients prematurely to seek spiritual 
treatment, missing out on inpatient rehabilitation, and going to the traditional healers, only 
to return later for rehabilitation with secondary complications. The rehabilitation 
professionals struggled to develop relationships with the traditional healers because they 
were outside the hospital domain. 
 
It makes things very difficult for us and honestly speaking the approach 
most of the traditional healers use is detrimental for the patients. When 
we have those stroke patients that refuse to receive treatment from our 
facilities, they leave and go to seek treatment from the traditional 
healers, and they end up coming back with serious complications like 
burns on their skin, pressure sores, and excessive spasticity. (Kebbie, PT, 
Sierra Leone) 
 
Rehabilitation professionals in Sierra Leone were working to develop rehabilitation services 
generally in their country, collaborating with the World Bank and other organisations 
(including philanthropic groups) to provide rehabilitation to more people. Kebbie felt they 
were still finding their voice in this process. Kebbie believed it was crucial for therapists in 
Sierra Leone to lead decisions on new investments in general rehabilitation resources or 
infrastructure rather than have these decisions led by the donating partners. The new 
development of rehabilitation services and strategies (such as safe work environments for 
patients and practitioners) could then extend to stroke rehabilitation. Kebbie and his 
colleagues had trialled services such as a national clubfoot program, where they started a 
pilot program with outside funding for one clinic. Now the government was partially funding 
the program, and they had expanded this service to six clinics. Kebbie believed that this 
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structure could be replicated with stroke rehabilitation starting with one centre and 
expanding as they continue. 
 
So we are thinking of bringing in a program called the national stroke 
rehabilitation program. Which I believe could be one of the ways that we 
can actually create a bigger impact. (Kebbie, PT, Sierra Leone). 
 
4.4 Upscaling rehabilitation 
 
There was no single understanding of ‘upscaling rehabilitation’ across all participants, with 
the participants referring to different ideas and activities when describing upscaling stroke 
rehabilitation in their countries. Overall however, the participants felt that upscaling firstly 
required institutional support and political will, which could then lead to the essential 
funding needed to develop rehabilitation services. Secondly, the participants believed 
workforce development was a prerequisite for upscaling, with the investment needed in the 
right training for specialised stroke rehabilitation professionals when establishing and 
developing stroke services. The participants understood that physical resources were vital as 
well, but that the right infrastructure for rehabilitation services was required initially. All of 
the participants discussed the importance of reintegrating stroke survivors back into the 
community. 
 
4.4.1 What is meant by upscaling? 
 
The participants viewed the concept of ‘upscaling rehabilitation’ as complex, involving many 
factors. Upscaling also meant different things for each participant, depending on their local 
context. Despite this, all participants agreed that upscaling was essential for stroke 
rehabilitation services and would have positive effects overall for stroke survivors. 
 
If we are not able to upscale our rehabilitation services to actually cope 
with the huge amount of caseload in our country, I believe it would be a 
disaster. So upscaling the rehabilitation services will definitely be of a 
positive consequence. (Kebbie, PT, Sierra Leone). 
 
In the high-income countries, upscaling meant making the quality and accessibility of stroke 
services more uniform across the country. Upscaling would allow patients to receive the 
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required individual care without the rehabilitation being dependent on their residential 
address or their insurance eligibility. 
 
It's like, skip all that, somebody comes in with a stroke it's one disease; 
let's just treat it start to finish with whatever it takes. (David, neurologist, 
US). 
 
Participants in these countries also argued that stroke rehabilitation needed to be taken 
much more seriously, with improved service provision and not just limiting upscaling to 
increasing current resources alone. They also believed that more effort was needed to 
implement EBP and monitor what rehabilitation professionals were delivering in practice. 
 
Participants in the middle-income countries equated upscaling to having the right 
rehabilitation professionals formally trained in stroke rehabilitation. Upscaling included 
having dedicated teams and areas for stroke rehabilitation, with an improvement in the 
access to the required resources. Establishing services in rural areas was also necessary 
when upscaling. 
 
Participants in the lower-middle and lower-income countries viewed upscaling as primarily 
involving the development of a rehabilitation workforce (training and recruiting the right 
health professionals), and the development of an infrastructure to deliver services. Upscaling 
in these countries would be limited by the available resources, requiring the participants to 
adapt upscaling in innovative ways to what they already had. In Vietnam, issues with limited 
resources were addressed in part by making use of international volunteers and students for 
services and training. Nevertheless, these participants felt that upscaling of stroke 
rehabilitation was fundamental if stroke patients were to reintegrate into society. 
 
It is very important because rehabilitation, especially in third world 
countries, which is not taken as a priority, but is sometimes very needed. 
We must just not focus our attention on keeping people alive but rather 
adding some value or quality to the life that we are saving. So, investing 
in rehabilitation or scaling up rehabilitation is one of the best ways we 
can still make use of the human resources that we have in the country. 
(Kebbie, PT, Sierra Leone). 
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Some participants felt that at times they were not always meeting recommended standards 
for stroke rehabilitation, and used published stroke guidelines as a tool to evaluate which 
areas they needed to improve. From this perspective, upscaling was not about providing 
gold standard therapy, but just meeting basic rehabilitation requirements. 
 
It (upscaling) doesn’t really mean anything because we are not even 
meeting the guidelines at the moment. So, upscaling would probably 
mean meeting the stroke guidelines, but when you talk of upscaling, you 
are making something great, and just being able to meet the guidelines 
isn’t making something great. (Participant 2, OT, New Zealand). 
 
4.4.2 What will upscaling require? 
 
Politics, leadership, and governance 
Political will was considered essential for upscaling to be successful. From the 
participants’ perspective and previous experiences, there could be no implementation of 
changes to rehabilitation services without support from the government and higher 
managerial levels. Upscaling required advocacy for rehabilitation within the government. 
Awareness of the importance of stroke rehabilitation needed to increase before financial 
investment in these services would follow. In Vietnam, the government already viewed 
stroke rehabilitation and quality of life for the survivor as a priority area. So this government 
was beginning to provide patients with monthly financial support and were working with 
insurance companies to incorporate rehabilitation in their payment plans. 
 
Gabi (Germany) indicated that unless politicians had direct experience with the healthcare 
system specific to stroke rehabilitation, then they did not tend to understand the real need 
to make changes. At an individual level, the participants felt that they had a role to play, but 
that more extensive structural changes or development of services had to be supported by 
the higher managerial and governmental levels. It felt too difficult to make substantial 
changes to stroke rehabilitation in any country as an individual health professional without 
this kind of political support and leadership. 
 
None of this can be implemented if you don’t involve the government. 
This is how it works, at least in the lower-middle income countries, that 
not everything can be done by NGOs [non-governmental organizations] 
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or by public support. It has to come from the administration or the 
country’s head of the government. (Farooq, PRM physician, Pakistan) 
 
Some participants felt one challenge was holding governments accountable. They felt that 
this would be the case when trying to upscale. They thought that politicians or other 
government officials might say or sign documents that supported a plan or strategy for 
upscaling stroke rehabilitation, but then not follow this up with consistent, ongoing action. 
 
I just hope that when they come out with those policies, they'd be able to 
hold the government accountable. Governments who subscribe, and come 
and sign all those papers for that we are going to do this agenda, we are 
going to upscale rehab and then they come back home and they don't do 
anything. They should have a way of keeping them to task, holding them 
accountable for upscaling stroke rehab. (Abena, PRM Physician, Ghana) 
 
Organisational support with healthcare services 
In addition to political will, upscaling stroke rehabilitation also needed the active 
involvement and support from leaders in healthcare management. The participants stated 
that all healthcare systems have their priority areas of focus, but that stroke rehabilitation 
needed to become one of these priorities if upscaling were to occur and be successful. 
 
Even if it's not the government, management of these hospitals should be 
able to get them to appreciate – because eventually, they would have to 
spearhead it. We are physicians, we can talk, but we can't decide to go 
take a room by force to start a rehab unit. So it should be initiated from 
the management of hospitals and also from the government. (Abena, 
PRM physician, Ghana) 
 
Each participant had individual issues related to healthcare management priorities and the 
organisation of stroke rehabilitation services in their clinical settings. For instance, in the 
New Zealand hospital setting, the health professionals were required to collect and report 
on data regarding stroke outcomes that were not always in line with individual patient goals 
in practice. The participant in New Zealand felt that these reporting requirements influenced 
decisions around rehabilitation admission (with more severely impaired stroke survivors 
missing out) and what became the treatment focus in therapy. Upscaling stroke 
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rehabilitation in this context would involve reorganisation of stroke service to reflect much 
more person-centred practices. Another example of this was in Colombia, where the 
coordination of services between existing individual rehabilitation providers and healthcare 
groups needed strengthening to implement a more interprofessional approach to stroke 
rehabilitation. 
 
Increasing knowledge and awareness 
Upscaling stroke rehabilitation also required there to be an increase in awareness and 
knowledge of the value of stroke rehabilitation and of what good rehabilitation practice 
should involve. From the perspective of the participants in the lower middle and lower-
income countries, political will and good managerial leadership needed following up with 
the corrective actions. Government officials and health service managers needed to know 
how stroke rehabilitation services should run. For instance, politicians and managers 
needed to understand not only that stroke services required dedicated buildings and 
space, but that they also needed investment in workforce development and 
infrastructure. 
 
When you ask the policymakers, I am not sure why but they mostly start 
with getting equipment first. They start by raising buildings first, building 
these brick walls first. (Farooq, PRM physician, Pakistan). 
 
Additionally, knowledge of stroke rehabilitation needed to filter down to colleagues who 
referred patients to the stroke services. These other healthcare professionals needed to 
understand the benefits of rehabilitation for the patient so that they did not send them 
home with minimal input or follow-up. Finally, the participants also considered it essential to 
increase awareness of the benefits and value of stroke rehabilitation to patients and their 
families, so that they would invest in stroke rehabilitation, return for follow up 
appointments, or stay in the hospital to complete a programme of therapy. Educating family 
members in the different aspects and components was important – for instance, that PT and 
walking should not be the only goal of rehabilitation. 
 
I think it would be good for professionals being able to be more like an 
expert in that area increasing awareness in the public, within families 
and education, allowing to integrate the patients more easily into the 
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communities and within their home environments. I mean just providing 
a better quality of life for them. (Participant 12, SLT, UAE) 
 
Financing for rehabilitation 
All participants noted that adequate funding was vital to upscale stroke rehabilitation 
effectively. In the lower-income countries, such as Sierra Leone and Ghana, funding was 
required to establish and expand the coverage of rehabilitation services. Farooq (Pakistan) 
felt that while people in the middle and lower-income countries needed more funding to 
upscale stroke rehabilitation services, he also suggested that the existing funding could be 
utilised more effectively. In the high-income countries, upscaling stroke rehabilitation was 
still dependent on the funding available. 
 
It is not very helpful to be saying… we want you to upscale your rehab 
– for that to be said without any extra resources or finance attached to it. 
Otherwise, they can say it until they are blue in the face, but it is never 
going to happen. (Participant 2, OT, New Zealand) 
 
The funding structure underpinning the healthcare system directly influenced what service 
the rehabilitation teams provided and prioritised. For instance, insurance company coverage 
in some countries dictated the amount, duration, and the availability of rehabilitation 
services for many individuals. 
 
It’s a political thing. It’s maybe to close their eyes or whatever. So we 
know from the statistics what will happen in the next years. So I don’t 
know why they don’t react; it’s always the money problem on one side. On 
the other side, they spend a lot of money on other (ways of) thinking. 
(Gabi, PT, Germany). 
 
The participants were somewhat wary of government or insurance funders of rehabilitation. 
They were seen as necessary but not always focused on the best interests of patients. Other 
factors could influence the insurance companies such as the interests of investors and even 
those of preferred providers, such as equipment companies. Systematic differences in 
insurance coverage could cause inequalities. This difference was evident in New Zealand and 
Germany, where most patients after traumatic brain injury tended to receive better 
resources to return to work and the community, whereas stroke survivors did not. In 
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Colombia, the insurance companies decided where patients could go to seek outpatient 
therapy follow up.  
 
Consequentially, some participants argued that different payment and funding systems were 
needed to upscale stroke rehabilitation services and to improve outcomes for patients. 
 
Changing the insurance options for the patient and not only government 
funding can positively affect rehabilitation. (Ali, PRM physician, Turkey). 
 
David, in the US, argued that stroke rehabilitation could be more efficient if it were possible 
to reduce the complexity and variability in the payment system: 
 
For an ambitious objective, this would mean one health system for stroke 




The participants believed that, initially, the main priority area to invest in when upscaling 
stroke rehabilitation services was the healthcare workforce. This investment meant 
recruiting and training the right rehabilitation professionals for stroke rehabilitation. 
Government and health service leaders needed to have a long-term strategy to recruit these 
professionals, and stroke rehabilitation training ideally should occur within each country, 
rather than having health professionals travel overseas to receive this training (which was 
commonplace for middle and low-income countries). 
 
In the high-income countries, the focus was on having the right spread of health 
professionals at all levels of experience. Some participants noted that when one senior 
health profession left an organisation, often a much less experienced staff member replaced 
them. This situation occurred if more experienced people were unavailable or perhaps 
(some participants suspected) to save money. Gabi (Germany) stated that there needed to 
be a plan to invest in the career development of stroke rehabilitation professionals - 
recruiting a younger generation of rehabilitation professionals by providing the right salaries 
to make a career in stroke rehabilitation sustainable. The participants also noted that the 
services did not cover therapist absences arising from annual leave or sick leave with 
temporary staff like they did for nursing or medical staff. 
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That's a big, big, big problem. So it's not only in physiotherapy, it's in 
social professions. That is more of a big problem for the future because 
the statistics say the forecast says in 2030, we will have 70 million stroke 
survivors in the world. So, we will have a lot more people in our rehab 
center, and we can't take care of them if we don't have the basic (staff) 
for working. That's the biggest problem and we run, it's like running with 
closed eyes in front of a wall. (Gabi, PT, Germany). 
 
Participants in the high-income countries also discussed the value of establishing new roles 
to support the healthcare system as a whole: management roles with a focus on stroke 
service development or EBP implementation, case management roles, rehabilitation nurse 
specialist roles, and new caregivers roles to act as patient advocate or educators. 
 
Having a case manager or caregiver, somebody who made sure the 
patient connected with their doctors and their therapists and gave simple 
advice that they need, things like that. That would be useful. It's not really 
hard to find it. We don't have the mechanism right now to have 
somebody paid to do that. (David, neurologist, US). 
 
The middle-income and low-income countries had different needs related to upscaling 
human resources for stroke rehabilitation. In Colombia, more rehabilitation professionals at 
all levels of experience were needed to improve access for patients in rural areas. In Turkey, 
employment of some specialist healthcare professionals such as SLTs and OTs were still 
needed in most regions, although these professionals were available in some larger cities. In 
Pakistan, a workforce development plan was necessary to build and sustain the right 
multidisciplinary teams over time: "The amount of rehabilitation therapists cannot match the 
number of patients that we see." (Farooq, PRM physician, Pakistan). 
 
In Ghana, more PRM physicians were needed to assess and diagnose patients. At the time of 
the interview, there were only two PRM physicians in all of Ghana, one of whom worked 
only in the private sector. In Vietnam, it was essential to recruit SWs and caregivers to assist 
with the transition and support of patients and family back into the community. The medical 
salary in the public hospitals in Vietnam was very low; therefore, many medical staff 
members, after finishing their training, moved to private sector work instead. This situation 
 
71 
also occurred in Nepal, where therapists had to work in several places to earn a liveable 
wage due to low salaries. In most of the middle and low-income countries, there was an 
immediate need to recruit and train some specialist groups, such as SLTs and OTs, for 
instance, there were no SLTs and only one OT working in the whole of Sierra Leone. 
 
The main objective here is, what we want first of all is to provide the right 
human resources. That’s very key: those are the service providers. We 
want to ensure that the right human resources are available. (Kebbie, PT, 
Sierra Leone) 
 
The participants also discussed the value of training these health professionals within low 
and middle-income countries rather than having to rely on travel overseas to gain 
professional training. Currently, these countries or healthcare institutes had to pay for the 
cost of travel overseas for this training. Many participants thought that inviting a trainer or a 
trained professional from a developed country would be a more efficient way to train more 
people at once. Upscaling rehabilitation could involve bringing in these specific professionals 
to train the types of professionals required in that particular country. 
 
My idea is that dozens of Turkish people can learn from these guys 
(foreign trainers). This might be the best for a bigger quantity of people to 
be trained because we can't send more than twenty staff to foreign 
countries, but we can teach or educate more than 50 people at the same 
centre, which is conducted in Turkey. So I think first we need a real 
education in Turkey. (Ali, PRM physician, Turkey) 
 
The participants also identified that this training for healthcare professionals needed to 
cover multidisciplinary approaches to rehabilitation and the application of EBP. In middle 
and low-income countries, it was essential to invest in stroke-specific training as well as the 
general training of rehabilitation professionals, because some health professionals lacked 
the confidence to treat more complex stroke cases.  
 
Therapeutic input for a stroke patient is not like prescribing a medicine. 




Physical resources and infrastructure 
The participants felt that an increase in their resources would be necessary for upscaling 
to be effective. There was variation between participants’ views regarding what resources 
were considered essential: from rehabilitation equipment to physical space. The focus in 
the higher-income countries was to use the funding for equipment (e.g. plinths, hoists and 
functional electrical stimulation devices), technology (mobile technology and 
applications), and diagnostic equipment (CT and MRI scanners and treatment devices). 
Upscaling stroke rehabilitation also meant there must be an increase in the availability of 
beds in the hospital to permit more people to access these services. These resources were 
in addition to the established services to help enhance the process of stroke 
rehabilitation. 
 
In England, if they want to improve the outcomes of strokes, then each 
hospital needs to up-skill. We have the new diagnostic and resources, 
theatre space, because the quicker you can get someone to a CT 
[computed tomography] scanner, obviously the quicker you know if they 
are stroking and you can treat them with these devices, thrombectomy or 
things. So it's that actually having all the front door stuff as well. 
(Participant 7, PT, England) 
 
Participants in the middle and lower-income countries experienced challenges with 
inadequate space or a dedicated space for rehabilitation. They felt that it was essential to 
have a space dedicated for stroke rehabilitation. 
 
My personal challenge is that I don’t have adequate space. I mean if you 
see my department on any busy day, it would resemble more of a fish 
market than a rehab department. (Farooq, PRM physician, Pakistan). 
 
The participants from the middle and low-income countries were more sceptical of the value 
of the investment in highly technical or expensive equipment, arguing that it was more 
crucial to establish well-trained MDTs first. In these settings, more effective use of the 
resources could be achieved through investing in the right people to provide the right 
services. Abena felt that it was essential for Ghana to adapt in order to provide high-quality 
services with what they had, and not solely rely on developed countries to provide more 
resources. She described innovative ideas to work within the constraints of her work setting, 
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such as “using PVC pipes for parallel bars or bamboo wheelchairs.” (Abena, PRM Physician, 
Ghana). 
 
It doesn't have to be high tech equipment being donated, but we need to 
be able to adapt because we can't constantly rely on developing 
countries to provide everything. We need to find ways of adapting. 
(Abena, PRM Physician, Ghana). 
 
In Sierra Leone, patients had to pay privately for the expensive medical diagnosis for stroke 
(computed tomography scans, laboratory tests), which most patients could not afford it, and 
which were rarely available in Sierra Leone anyway. Kebbie (Sierra Leone) stated that the 
lack of access to this diagnostic information was one of their greatest challenges when the 
physiotherapists had to design treatment plans. They had to rely on the assessment of the 
patient's physical presentations alone, without supporting evidence and information from 
diagnostic tests. 
 
One patient came in some time ago with a diagnosis of a stroke, but it 
ended up being a brain tumour. These are the conditions and the kind of 
things that we see it influences the clinical decision-making. (Kebbie, PT, 
Sierra Leone) 
 
Roshan (Nepal) felt that improving the infrastructure through the access to transportation, 
accommodation, and food for stroke patients when completing stroke rehabilitation was an 
essential element to consider when upscaling services; as patients may travel long distances 
to centres to receive their rehabilitation. 
 
Community services and reintegrating patients into society 
Participants from all countries spoke of the importance of developing community- based 
services and support for community reintegration for stroke patients. In the high-income 
countries, there were gaps in services when patients discharged from the hospital into the 
community, with variable coverage of community-based rehabilitation. The participants 
from these countries thought that upscaling stroke rehabilitation needed to focus largely on 
improving these specific community services as part of a continuum of stroke rehabilitation, 




If you put funding into the community side of things as well, so you can 
get people out of hospital quicker, which is what most people want. 
(Participant 7, PT, England). 
 
In the middle-income countries, it was essential to invest community resources into rural 
areas. Patients in these areas had to travel into the larger cities to receive the same level of 
care as urban patients or to see more specialist members of the MDT. In the lower-middle 
and low-income countries, community services were sparse, or patients had to pay for these 
services to receive them. Having to pay for these services meant that “the poorer patients 
that may need community services would hardly ever get it” (Abena, PRM Physician, Ghana). 
 
Only if the government understood that we need the services of 
rehabilitation in the primary care level, for example, in the tiny hospital 
that I talked to you about which is in the distant areas, they should have 
some rehabilitation care because if the patient has to come to the big city 
to have it, it is not good. (Vanessa, PRM physician, Colombia). 
 
The participants noted that the emphasis in healthcare services tended to be on the acute 
stage of stroke care and on keeping patients alive, whereas rehabilitation was about helping 
stroke survivors improve the quality of the rest of their lives. “The world has a lot of money, 
and they all put the money into the acute phase. So all the people can stay alive. So then we 
have to take care for the rest of their life”. (Gabi, PT, Germany). Uniquely in the UK, the team 
utilised patient peers to provide their experiences about living with a stroke for the 
survivors; groups and charities provided information, support, and guidance once they 
returned to the community, such as returning to work and going on holiday. 
 
The participants in high, middle, and low-income countries considered vocational 
rehabilitation as an essential part of community reintegration where future development 
was needed. Work provided stroke survivors with improved quality of life through more 
independence, a sense of worth, and allowed them to continue to contribute to their 
communities. 
 
They lose their job, they cannot go back to their normal activities, and 




Sometimes other family members also had to give up their work to become carers for the 
stroke survivor. Upscaling rehabilitation should, therefore, focus on reducing the 
dependence on family carers and increasing independence for the patient: “getting more 
patients back into their own homes, rather than relying on residential placements.” 
(Participant 7, PT, England). 
 
You can improve (the) quality of life for the patient and help the family if 
the patient can come back (to) their work, they can get money, or they 
can (be) less dependent in ADL's (Bui, PT/OT, Vietnam). 
 
The participants felt that community-based rehabilitation was also a way of tackling some of 
the stigma associated with disability in low and middle-income countries, particularly if these 
people return to productive community roles: 
 
Returning these patients to work as useful, earning members of society 
could help reduce the stigma of disability in Pakistan. (Farooq, PRM 
physician, Pakistan). 
 
4.5 Factors influencing the uptake of evidence-based stroke 
rehabilitation 
When discussing EBP, the participants tended to focus solely on accessing and interpreting 
the best scientific evidence rather than on the other elements of EBP, such as balancing 
scientific evidence with clinical expertise and patient values and preferences. There were 
common factors experienced by all participants across the countries that influenced the 
update of evidence in practice. However, the nature of the participants’ work settings 
further influenced their perceptions of EBP. Some participants discussed specific factors 
related to the economic development of each country and other local issues. All of these 
influences on the uptake of EBP are described below. 
 
The complexity of rehabilitation research 
One general difficulty faced by all participants was that stroke rehabilitation is a complex 
intervention, and as such "it is a complicated field to do research in" (David, neurologist, US). 
The participants considered multiple factors when discerning the best research to guide 
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practice, but the best evidence was not necessarily a single type and could be complicated to 
interpret. 
 
So we have to look at this complex melange of social, medical, functional 
stuff, that's hard to measure, and then when you throw in a complex, 
multifaceted patient that doesn't look alike. They tell you in neurology 
that you learn stroke by stroke; they all look a bit different. (David, 
neurologist, US). 
 
The participants believed that there was a primary focus in EBP on RCTs, which did not 
address the complexity of patients seen in clinical practice. These published clinical trials 
seldom produced concrete or generalisable findings that rehabilitation professionals felt 
they could implement with certainty into their practice. 
 
Not for want of trying, we don't have, you know it's hard to say that even 
one type of physical therapy is better than another. So I don't make a lot 
of- I let people sort of do it themselves, no point in being dogmatic if you 
don't have the evidence base to be dogmatic about it. (David, 
neurologist, US) 
 
Some of the participants believed that there needed to be more flexibility in the research; 
that EBP needs to consider the use of different types of research and methodologies, such as 
case study methods. The participants also wanted research to focus more on specific patient 
groups rather than the general stroke population, which is typically a requirement for large 
clinical trials.  
 
Some smaller case study based research is coming out with regards to 
speech and language therapy, and they argue that (what) actually works 
for one patient isn't always going to work for another patient. So why 
wouldn't you make your research a bit smaller, and a bit more specific? 
Being able to look at different things out there would be nice, rather than 
just saying: this clinical trial has a thousand people in so it must be better 




Some participants, typically in the higher income countries, also felt that there were missing 
or excluded groups of people within the evidence. They noted that research often excluded 
patients with cognitive or speech deficits, and this patient group was typical among the 
participants’ caseloads and work setting. The participants believed that there needed to be 
more research conducted with patients who had perceptual, emotional, cognitive, and 
speech deficits, as well as more research on specific age groups (e.g. younger people with 
stroke) and more research on stroke survivors with co-morbidities. 
 
A lot of studies for exclusion are ones who either have cognitive 
impairment or who have speech or communication difficulties. So, that is 
a big population group, and if you're excluding people who can't 
communicate, then you're missing a whole big group. (Participant 2, OT, 
New Zealand). 
 
Vanessa (Colombia) suggested that the researchers might not always be answering the most 
relevant questions for professionals working in clinical practice. The research conducted may 
not be feasible or reflective of clinical practice, so even if a study showed an experimental 
intervention had positive effects, this knowledge might be redundant if a clinician could not 
implement it in practice. Participant 2 (New Zealand) talked about a study presented at a 
conference that involved much longer therapeutic sessions than she could provide in her 
health service. She felt that the study was impractical in her work setting due to resources 
and staffing. These examples highlight the complexity of stroke rehabilitation research and 
the applicability of the results into practice for clinicians. 
 
Time to spend on EBP 
All participants discussed a lack of time as a barrier to the application of EBP. Busy work 
settings and high patient volumes made it harder to find time to apply research findings to 
practice. If research provided support for the effectiveness of a new intervention, but the 
new intervention required more time to implement than standard interventions, 
rehabilitation professionals struggled to justify adopting the new practice in their clinical 
services. 
 
The participants in the higher income countries discussed that the barrier of a lack of time 
included the time required to search for evidence and to develop strategies to make changes 
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to current practice. In the middle and lower-income countries, time pressures were more 
acutely felt because of the volume of patients that clinicians needed to see each day. Fewer 
resources and lower staffing levels already restricted these teams and they had little time to 
invest in the additional work for implementing principles of EBP, because they already felt 
constrained. “I will definitely try my best for EBP but even where I’m working, it is difficult for 
EBP. One PT is doing everything; one PT can’t do everything.” (Roshan, PT, Nepal). 
Participants in the lower-income countries felt that time constraints influenced their clinical-
decision making and what options they had when applying evidence to practice. Knowing 
which interventions had the best evidence but being unable to implement these 
interventions in practice was a source of frustration for the participants in these regions. 
 
On a daily basis, you know what's right, and still, you cannot implement it. 
You know what's evidence-based and you're still not able to deliver it. 
Obviously, it leads to frustration honestly speaking, but at the end of the 
day we are all human beings, and we all have limitations. For example, if 
the literature says that technique A is better, but the technique A let's say 
it takes 35 minutes to deliver to one patient and if you have like 25 
patients waiting, it might not be possible to deliver that kind of care. 
(Farooq, PRM physician, Pakistan). 
 
Training in EBP 
Many of the participants believed that access to and the uptake of training in EBP influenced 
the health professionals’ perceptions of the importance of evidence in stroke rehabilitation, 
and their confidence in applying evidence to practice. The undergraduate clinical training in 
Colombia included a focus on teaching EBP, such as how to find and critically appraise best 
evidence. However, once the clinician graduated, it was the choice of the individual to 
implement this knowledge in practice. In Ghana, there were limited postgraduate courses 
available, which reduced opportunities for professional development in specialist areas of 
practice. Although EBP is now routinely taught to most rehabilitation professionals 
(physicians, PT, OT and SLP) at the undergraduate level, it has still not become a routine part 
of clinical practice in Pakistan, so there were few incentives for practitioners to incorporate 
evidence into their work. In the lower-income countries, lack of awareness of the value of 




We are not very much into research in Sierra Leone. It also makes things 
very difficult for us in going into evidence-based practice here. (Kebbie, 
PT, Sierra Leone). 
 
Some participants viewed informal and formal international collaborations as an effective 
way to support practitioners with EBP. Some participants in the lower-income countries 
utilised relationships with peers in the high-income countries. Clinicians in these high-
income countries could provide advice on evidence, resources, and clinical guidance with 
patient cases. Abena (Ghana) was completing her fellowship in the US and used her peers 
and teachers as support for EBP, she was able to speak to one PRM physician who was 
Ghanian but lived in the US about problems she experienced in daily practice, and she could 
understand the work environment she encountered. Kebbie (Sierra Leone) used his 
colleagues from his training as a source for EBP as they had more access to workshops, and 
continuing education courses that were not available in Sierra Leone.  
 
Changing health professionals’ behaviours 
Changing professionals’ behaviours could also be a challenge that the participants faced 
when attempting to implement EBP in their stroke services, regardless of the wealth of the 
participants' country. The participants reported that some clinicians continued with non-
evidence-based practices because they were more confident with familiar practices or 
because they did not want to make their work role more challenging by adding new tasks or 
interventions. 
 
They are just educated in this way, and they are trying to do what they 
learn from their school. They don't want to try to educate themselves 
more, or they don't want to learn what's new in this area. (Ali, 
Physiatrist, Turkey) 
 
They have like a single way or approach in treating- (that) he treats a 
stroke patient. So they have been going on with that same technique 
over again, over and over and over, and over. I've been trying to 
introduce the evidence-based practice approach in, but this is still a big 
challenge because people still are holding on to the old ways of working. 
(Kebbie, PT, Sierra Leone). 
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There was also an acknowledgement that if clinicians were interested in exploring research 
evidence, they tended to be more inclined to apply it in their practice. Conversely, it was 
hard to “get people excited about evidence” (Participant 2, OT, New Zealand) if they were 
not already enthusiastic. The participants believed that their colleagues who completed 
higher education (i.e. postgraduate education) tended to be more comfortable with 
searching library databases for research, and more capable of critically consuming research 
when they found it. Not all clinicians were confident in reading a research report, 
understanding statistics, or interpreting results. The participants felt that if the drive came 
from the higher management to complete EBP activities, this would make it easier for 
frontline staff to implement it in practice. For example, David (US), felt that EBP was 
something that needed “leading from the top coming down.” 
 
And I guess having enough evidence that you know the other people in 
the DHB [District Health Board] care about as well (Participant 2, OT, NZ). 
 
When the team leaders choose to work in an EBP way, then the other team members 
tended to follow. For instance, the team considered the physicians in Turkey as the "chiefs", 
and if they implement EBP in their clinical decision-making, then it was easier for the rest of 
the team to do so as well. Senior staff members, therefore, played a vital part in modelling 
good EBP and behaviours. In Vietnam, the head of the rehabilitation department 
encouraged the team to review research. As a result, the team felt it was possible to spend 
time considering evidence that may be from other countries, to see if it applied to their 
clinical setting and patients. Likewise, in Germany, Gabi considered it to be the responsibility 
of managers to champion EBP and to share their knowledge and training regarding 
interpretation and application of evidence to practice. 
 
The database (searching) is I would say more of my job and less of the 
staff members, but some of them especially when they are involved in an 
upgrade of their education, some of them do a masters degree or some 
of them do the bachelor degrees, and are involved in databases and they 
do that and then they share with their colleagues. (Gabi, PT, Germany) 
 
Despite having physical access to research articles through online databases or through their 
organisations, the participants in high-income countries did not always make full use of 
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these resources. For example, Participant 2 (New Zealand) advised other members of their 
team about the availability of a free online tool to help with the uptake of EBP. However, the 
next time they met, these other colleagues had not made any use of these tools to find 
articles relevant to their practice. The importance placed on EBP came down to the 
individual health professional and that “you can't make people do it.” (Participant 2, OT, New 
Zealand). 
 
So it just depends on the person, and how much they want to learn, I 
guess. It's their own responsibility. I don't know if you can, you can make 
it as accessible as you want, but some people still won't do it. (Participant 
7, PT, England) 
 
Participants felt that some professionals might be complacent until they are required to 
update their knowledge of current evidence, such as when they had to provide an in-service 
presentation to colleagues. “Whenever you make a lecture, as you know, you go back and 
look over things, update your knowledge of the literature.” (David, neurologist, US). 
Rehabilitation professionals were seldom held accountable for their decisions to find and 
read about evidence relevant to their practice, with some cancelling training in EBP if they 
were busy on the ward "as the patient treatment will always take priority." (Participant 7, 
PT, England). EBP was seen as an after-hours activity rather than something that was a 
priority to incorporate during work hours. Participant 7 (England) felt that she had to engage 
in EBP at home by herself, but this could conflict with "a healthy work-life balance." 
 
We just don't get the time during your working day so then it’s 
prioritising it out of work and I like having work life balance a bit more. 
Whereas before, if I'm going to do any teaching or anything then 
obviously I'd read the evidence (for) my teaching presentations and stuff. 
But I wouldn't do it just for fun. (Participant 7, PT, England) 
 
Resources for developing EBP 
The participants viewed a lack of resources as a barrier to applying evidence into practice. 
However, the higher income countries had greater access to discretionary spending, which 
made it easier to invest in positive, evidence-based changes in service delivery when 
needed. Whereas, even when the participants wanted to change practices in middle and 
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lower-income countries, they faced far greater challenges in obtaining resources to do so. 
For example, in Ghana, the evidence indicated that a bladder scanner was the best way to 
assess problems with incontinence or urinary retention, but the clinicians in Ghana were 
unable to invest in the scanner themselves and had to wait for a visiting consultant to 
donate this technology. In Turkey, Ali learned about evidence-based management of 
dysphagia while travelling abroad, but was not able to allocate the resources needed to 
implement these interventions when he returned to his home country. He faced the "reality" 
that "we don't have enough resource device and the universal government couldn't pay for 
this kind of high technology devices” (Ali, PRM physician, Turkey). 
 
We asked for a dysphagia course from the Japanese team in Turkey, and 
we planned many things, and they accepted to come to our country for a 
three or four day dysphagia course. But we couldn't find enough 
resources resource for their visit and we have to cancel this, but I know 
they are ready to answer our questions, or they are ready to help us. (Ali, 
Physiatrist, Turkey) 
 
For the implementation of new EBP interventions into practice, participants reported that 
clinicians required support from other parts of the service and the leadership team. It was 
much easier to change practice if the new EBP interventions were cheap, simple, and not too 
time-consuming than if they were expensive and complicated. Structural changes to services 
or changes requiring additional resources were much harder to implement. Team members 
also did not want to invest in changes if there were no clear outcomes or concrete benefits. 
 
You are going to present this to your colleagues, and you say, this maybe 
could help someday. They say well, “Talk to me about it when you're sure 
that it will work.” So, this is a problem, but (it) isn't, I don't think it's a 
problem to access evidence-based medicine; I think the problem is that 
we haven't found anything that works lately. There is a false belief from 
rehabilitation professionals that we have no new important evidence 




Language barriers to uptake of EBP 
The participants had difficulties accessing articles in other languages, and this problem was 
particularly challenging for participants who had English as a second language. 
 
If you want to look at a paper or a clinical practice guideline, most of the 
time it will be in English. The scientific information produced in Spanish 
as the original language is usually scarce and the information available in 
Spanish after a translation process from another language is usually 
outdated. (Vanessa, PRM physician, Colombia) 
 
In Vietnam, most of the resources were in English, but not all therapists could utilise them as 
they had to translate the resources themselves. Language barriers existed both accessing 
articles and making sense of them. Vietnamese rehabilitation textbooks were limited 
because the clinical area of practice was still developing in the country. Three years prior, 
the therapists translated many medical books and resources from the international 
volunteers. 
 
There were exceptions if participants happened to find a study conducted and reported in 
their own languages. Studies conducted in Spain, for instance, were easier to read by 
rehabilitation professionals in other Spanish speaking countries. Accessing research in other 
languages was identified as an essential factor to consider when facilitating EBP. 
 
Turkey isn’t good at English teaching or English learning. Most of us are 
not good at English. I think the language barrier is the first problem. (Ali, 
PRM physician, Turkey). 
 
Research relevant to the local context 
The participants felt it was challenging at times to apply evidence from other countries into 
their clinical setting. Most participants felt that there were limited studies conducted in their 
local contexts. The participants believed it was essential to invest in research in their own 
countries because of the unique clinical settings and the diversity of the patients seen in 
their regions. High-income countries conducted most of the research about stroke 
rehabilitation; the participants then had to apply this research to practices in the middle and 
lower-income countries. Abena (from Ghana) felt that there were a limited number of 
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rehabilitation studies produced by researchers set in Sub-Saharan Africa, and research from 
other continents might not be as relevant to her clinical setting. There were structural 
differences in the rehabilitation services, the way professionals worked, the timeframe to 
treat patients, and the resources available. Vanessa also reported challenges in Colombia, 
where, due to their unique healthcare system, it was only possible to implement research if 
it aligned with their healthcare structure. Professional groups missing from the team also 
influenced the uptake of EBP, such as the lack of SLT’s in Turkey. 
 
Even though the participants talked of adapting the research, they felt it crucial to have it 
conducted in their settings. Vanessa (Colombia) wanted there to be more research 
conducted in different healthcare systems to improve its generalisability. In Vietnam, the 
evidence used by the local therapists was different from the evidence used by international 
volunteers from more economically developed countries. Due to a lack of evidence from 
Vietnam, the local and international therapists utilised both evidence sources in practice. 
Even in high-income countries, participants expressed a need for more local research 
knowledge. In New Zealand, for instance, Participant 2 discussed the importance of including 
more Māori and Pacific Islanders within stroke research. Furthermore, Abena (Ghana) felt 
that they must begin to conduct research where they were at in terms of their rehabilitation 
services, and publish what they had to share their knowledge of how they have improved 
services. Recently, progress was made in Nepal, where the Nepal Stroke Association 
published their first journal to assist therapists in practice. 
 
We studied from other research, other countries’ research, but in Nepal, 
there is much less research in Nepal about stroke. They are undergoing 
(the) process, but they are not published in international articles, (or) 
magazines. (Roshan, PT, Nepal) 
 
Cultural influences and the patients’ or families’ perspectives also affected the uptake of 
EBP. In some of the middle and low-income countries the family set up and culture meant 
that families still lived together, and there was a belief that family members should care for 
their elders, so did the majority of the tasks for the patient. For therapists, this could conflict 
with evidence that suggested more active participation of patients was required for them to 
recover after stroke. In Ghana and Sierra Leone, belief in curses as a cause of stroke limited 
the health professionals ability to provide evidence-based rehabilitation when needed. In 
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UAE, respecting patients beliefs that God would heal them made it challenging for therapist 
to present alternative approaches to recovery: 
 
So sometimes their own cultural stuff (is) coming to play and they believe 
and (are) saying that God will make it okay, and so you also have to be 
respectful of it; which is also a challenge. (Participant 12, SLT, UAE) 
 
Access to evidence 
Participants in the low and middle-income countries experienced difficulties with physically 
accessing the research articles about EBP. Clinicians in these countries also had less access to 
medical libraries for support. Difficulties with accessibility arose because of issues with 
Internet connections (which was variable in some of the countries) and the cost of library 
database subscriptions. The participants used social media or the Internet as one way of 
accessing these articles online. Sometimes when the participants were able to connect or 
access the articles, they then faced issues of needing to subscribe or pay for them. As such, 
rehabilitation professionals in these countries had incomplete access to the evidence 
needed to apply EBP. 
 
But they're unable to access these resources, for example, everybody 
knows the value of Cochrane, but Cochrane is a subscriber resource, and 
it is not available to people who are working in Pakistan. (Farooq, PRM 
physician, Pakistan) 
 
Abena (Ghana) felt passionate that she needed physical access to peer review publications 
because these were more reliable sources of contemporary information about EBP than 
other sources, such as published books. She also noted that it was expensive to buy books 
overseas and too heavy to carry them back to her home country. 
 
Some participants felt that having updated links to the best evidence would assist their EBP. 
The higher-income countries utilised technology to access articles and get updates such as 
through applications and guidelines. These ideas could be strategies to invest in or to utilise 
for other countries. Other useful ideas were to have access to clear, concise, summaries of 





Like a very specific review on how you should do it in all the stages of the 
condition, for example, in acute stroke, you should do it in this way. Later, 
you should do this, later on, and for not only the internal medicine 
aspect, not only the rehabilitation aspect, if you could have everything in 
a summary. It will be great to have the role of every professional for 
example, you as an internal medicine doctor, you should do this in this 
space and you should do as a PRM and you as a physical therapist, you 
should do this and this. But specific, very short things that we could use. 
This will be good because if you present this in this way, it could be easier 
for people to follow and to do what evidence base takes. It's a way of 
doing like a clinical practice guideline but not so big and difficult to read. 
(Vanessa, PRM physician, Colombia) 
 
4.6 The relationship between upscaling stroke rehabilitation and EBP 
The participants highlighted how upscaling rehabilitation services (by providing more 
training, resources, and infrastructure) would influence their ability to implement EBP. In 
particular, the participants believed that increasing the number of rehabilitation 
professionals with specialist training in stroke rehabilitation would open up more 
opportunities for clinicians to complete EBP activities. These opportunities would include 
health professionals having more time to invest in courses, searching for evidence, and 
incorporating evidence into practice. There would be fewer time pressures and improved 
services, so clinicians could focus more of their efforts on delivering a service based on EBP 
principles. 
 
The goal (of) upscaling rehabilitation, one of the consequences of that 
upscaling would be that one of the core principles of upscaling would 
include, in my opinion, having a large number of trained rehabilitation 
professionals. So having a large number of trained rehabilitation 
professionals would mean that many of these professionals would 
actually find time and energies to actually conduct their own local 
research so they would actually be contributing to the evidence-based 
pool based on their local expertise. So this thing can actually lead to a 
positive feedback cycle in which people are not only trained. They want 
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not only to follow the evidence-based practice principles. They also want 
to contribute to the body of literature. So I do think that it is going to have 
a positive effect. (Farooq, PRM physician, Pakistan). 
 
Another thing is that we need to do the research. We need to do the 
evidence-based rehabilitation data collection that is also another part 
that will help for upscaling rehabilitation. (Roshan, PT, Nepal). 
 
In turn, EBP could equally influence the upscaling of stroke rehabilitation.  EBP provides a 
guide to rehabilitation professionals regarding which intervention they need to introduce 
into their practice and how they should structure their service delivery. When there is 
evidence for the effectiveness of a particular intervention, clinicians can be encouraged to 
incorporate it. Furthermore, the participants viewed EBP as providing a rationale for new 
investment in areas of clinical practice. Compelling research evidence on the effectiveness of 
rehabilitation interventions would provide a justification for governments, insurance 
companies, and other funders of rehabilitation to invest more in stroke rehabilitation. 
 
The more we find things that really work, then that's going to be that 
real marker of how effective it is. If we upscale a lot more treatment, but 
it's not effective, then we're not going to have really done much, but we 
have to the extent that effective treatments are being utilised more. Then 
we’re going to have a benefit. So I think that’s the direct proportion. 
(David, Neurologist, US). 
 
Upscaling could also create opportunities for therapists to be involved in the research, 
leading to investment in research studies relevant to practising clinicians and allowing 
everyone to work together to find more answers and apply the evidence to clinical practice. 
 
A lot I've found in the conferences that I've been to, and in the reading 
that I've done, and even the stroke guidelines is that evidence is quite far 
removed from what we can actually do practically. So I wonder if you 
know upscaling the service or upscaling rehab would give more 
opportunity to feedback into the research and say actually, this is 
impractical. Yeah, let's change this trial. So that it's reflecting what's 
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actually available in the real world. If we upscaled rehab feeding back 
into the evidence would be quite nice. (Participant 7, OT, New Zealand) 
 
4.7 Conclusion 
All of the participants felt that upscaling is essential, and without an investment in stroke 
rehabilitation, the current services will not be able to cope with the impending demand for 
services. The participants expressed the view that upscaling should involve returning 
patients to their lives and adding to quality of life. The participants were all able to identify 
the strengths of their services and all had areas for improvement. Even though the 
participants acknowledged that several points of action need to be addressed to achieve an 
upscaling of stroke rehabilitation, they were hopeful for their patients and that the services 
will continue to improve for them. 
 
I think we've come a long way, we really do have a very, very long way to 




Chapter 5: Discussion 
 
5.1 Introduction 
Findings from this study illustrate the wide variation that exists in the delivery of stroke 
rehabilitation services globally. This variation exists not only between countries but within 
countries as well and directly impacts the opportunities that people with stroke have to 
recover from their illness and return to their communities. Regardless of the wealth of each 
country, all participants in this study felt that stroke patients would benefit from further 
upscaling of rehabilitation service delivery. Stroke survivors must have the opportunity to 
return to their communities, at their maximum level of health and well-being. This aspect of 
rehabilitation is essential for the patients’ families and community as well, because 
rehabilitation reduces the burden of care on society and increases the possibility of people 
returning to some form of productive occupation. All participants stated that their 
healthcare organisations and governments needed to pay closer attention to and provide 
more significant leadership around stroke rehabilitation. 
 
This study also highlighted the challenges of describing the nature and context of 
rehabilitation services, due to the global variations that exist. The global situation of stroke 
rehabilitation is highly complex, as documented with the previous research in the middle 
and lower-income countries (Ezejimofor et al., 2016; Khatib et al., 2017; Langhorne et al., 
2012), and in this study. Not only do descriptions of rehabilitation require consideration of 
resources, knowledge and infrastructure; they also need to accommodate cultural influences 
that impact patient and family perceptions of stroke rehabilitation and, therefore, the 
clinicians’ clinical reasoning. 
 
In this chapter, I discuss the findings arising from this research. Firstly, I discuss the current 
classifications of rehabilitation services internationally in light of the information provided by 
the participants from the twelve countries included in this study. Secondly, I present an 
evaluation of the participants’ perspectives and what is required for the upscaling of stroke 
rehabilitation to be successful alongside the WHO’s action points and building blocks for 
health systems. Thirdly, I explore the challenges that clinicians face in the application of EBP 
at a regional level in the middle and lower-income countries, within the context of the 
current research, highlighting the knowledge gained by this study, and a consideration of 
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potential solutions to these challenges. The final sections of this chapter describe the 
strengths and limitations of this research and relevant directions for future research. 
 
5.2 International classification of rehabilitation services 
This section is linked to research aim one: To explore the scope of, and variability in the 
practice of stroke rehabilitation globally. The world report on disability highlights that a high 
level of variability exists across countries and regions regarding the availability, 
characteristics, and scope of rehabilitation – with significant deficits in the provision of 
rehabilitation globally (World Health Organization & World Bank, 2011). This variability 
directly impacts on the opportunities that people with disability have to maximise their 
capacity to function as they might want and to participate in society. This conclusion mirrors 
the findings of the research in this thesis, albeit within the more specific context of stroke 
rehabilitation. 
 
As emphasised in the WHO’s Rehabilitation Strategy 2030: a call for action, there is a 
considerable need for upscaling rehabilitation internationally (World Health Organization, 
2017a). In order to discuss upscaling, we first must have a standardised way of describing 
the level of development or organisation of rehabilitation services in particular countries. 
Previously, only informal or indirect methods have been used to describe rehabilitation 
services. For instance, the World Report on Disability discussed rehabilitation services in 
terms of the location of those services or the phase of recovery after stroke, e.g. referring to 
acute rehabilitation, medical rehabilitation, rehabilitation centres, residential homes, long-
term rehabilitation, community rehabilitation and services (World Health Organization & 
World Bank, 2011). The other classification system that has been used to distinguish 
between rehabilitation services has been by the relevant national income per capita, e.g. 
using the World Bank’s classification of high, upper-middle, lower-middle, and low-income 
countries (World Bank Group, 2018). Alternatively, the Global Stroke Services Action Plan 
categorises the levels of availability of stroke rehabilitation services as being ‘minimal’, 
‘essential’, and ‘advanced’, based on the components of rehabilitation available (Lindsay et 
al., 2014).  
 
Findings from this thesis demonstrate how limited such indicators can be.  Countries that are 
classified in the same income group or by having the same essential elements may look quite 
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different in the delivery of services across a single country. Based on what the participants 
from the lower-middle income and lower-income countries said their services, especially at 
the local level would struggle to meet even the minimal standards for the key rehabilitation 
indicators in the global stroke guidelines. Due to limited services at local level (which would 
be minimal to no service) patients are referred to the larger cities, and even in these 
‘regional’ centres the quality of service is highly variable within their countries. Thus quality 
indicators may say something about the level of service in a centre, but little about the 
overall quality in a country. 
 
As a response to these issues and the lack of a unified approach, the newer approach of 
classifying rehabilitation services is the ICOS-R framework (see Appendix A). This framework 
is in the early phases of development, with only two published papers reporting on it’s 
application: one study completed from a Norwegian perspective (Røe et al., 2018), and one 
study which included six working groups of the European Union of medical specialists in the 
PRM sector and experts from other rehabilitation professions (Kiekens et al., 2017). 
Although the description in the ICOS-R remains broad to encompass all areas of 
rehabilitation, this framework is a significant step towards creating internationally accepted 
parameters for analysis of rehabilitation services, and the identification of gaps and unmet 
needs (Gutenbrunner et al., 2015). The combined use of several frameworks may be needed 
to capture the broad range of quality indicators that are important to all users within the 
service (Kiekens et al., 2017). Individual perspectives on the service will also impact the 
definitions of the descriptors, for instance, the individual with a disability will have different 
experiences and expectations compared to a team manager (Kiekens et al., 2017). The 
studies testing the feasibility of the ICOS- R framework highlighted that rehabilitation is 
typically integrated into other medical services, such as is the case with stroke rehabilitation 
which is delivered across services, and therefore, elaboration for the descriptors criteria is 
needed (Røe et al., 2018). 
 
Although the aim of this thesis was not to test the feasibility and usability of the ICOS-R 
framework, these results can provide some insight into the challenges faced with the 
descriptors from a stroke rehabilitation perspective. The findings from this thesis provide 
information about areas where the current ICOS-R framework by Gutenbrunner (2015) 
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might be difficult to apply. Some of the pertinent points of the framework are discussed 
below (See Appendix A for the full table of the descriptors). 
 
Areas where the ICOS-R may be difficult to implement from a global service perspective 
 
Service provider descriptors 
• Location: It may be challenging to categorise the location of stroke rehabilitation 
services because these are not always solely in one place. Rehabilitation services may have a 
central location, with outreach services, which may be provided by the same or different 
providers. Therefore consideration of the services as a whole is needed. 
• Context: It may be difficult to categorise the context of rehabilitation when stroke 
rehabilitation is a process; not a single event. The rehabilitation may start in the acute phase 
through to an outpatient setting under the same service or different services, with the same 
or different funders. Only listing the setting as the context descriptor may not provide a full 
picture. 
• Technical resources: It can be hard to determine what counts as a technical resources 
and what is essential to list. Listing available items may not give information about any 
resources that are not accessible if relevant (such as in less developed regions), which needs 
consideration when describing developing services. 
 
Funding descriptors 
• Sources of money: It can be complicated to describe sources of money, when multiple 
funding sources exist and where different funding models are used within the same or 
different services. If funding is based on the donation of assets, money, or services, it may be 
useful to indicate the nature, intention, and sustainability of the funding. 
 
Service delivery descriptors 
• Target group: The type, severity, and clinical presentation of patients may differ, even 
with the same condition, such as stroke. All these factors need to be taken into 
consideration when describing the target group for a rehabilitation service. This descriptor is 
important for services classified as an early supported discharge or community services that 
have strict criteria for their acceptance of stroke patients. 
• Intensity: There is no defined threshold for the intensity descriptor for low, medium and 
high descriptors or other dimensions of intensity. The intensity of therapy input also changes 
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in practice depending on situational factors, including staffing and caseload, which may differ 
daily and need to be considered when describing the intensity of services. 
• Team structure: Categorisation of team structure needs to take into account the 
contribution of disciplines to a team, who is trained to provide which clinical roles, and 
additional factors such as whether the team is coordinated or fragmented. 
• Human resources: One factor to consider for this descriptor is that in some of the 
middle and lower-income countries, one professional may provide the rehabilitation for all 
professions, i.e. PT also providing SLT and OT services. In these cases, it is difficult to 
encompass the complexities of these situations especially if there is wider access to 
extended team members, but they are not in the direct team. It may be difficult to know 
whether to include all members or only the direct team. 
• Service goals: It may be useful to comment on the areas for future development and 
goals such as developing community services for the less established services. 
 
5.2.1 Rehabilitation service classifications: Established, emerged, and 
emerging 
Due to the findings from the descriptive accounts of the participants, it has shown that it 
may be beneficial to consider other ways to classify rehabilitation services and core 
elements alongside, or as additional consideration for the development of the ICOS-R and 
the WSO’s guideline categories. From the findings of this thesis, I tentatively suggest that 
there might be value in classifying rehabilitation services as established, emerged, and 
emerging. These descriptors look at the whole rehabilitation service rather than one 
particular area of the service in isolation. 
 
Established 
Established stroke services have a coordinated MDT, including a rehabilitation physician, PT, 
OT, SLT, and rehabilitation nurses. There is a formal pathway dedicated to stroke 
rehabilitation; these services may have specialised stroke rehabilitation professionals and 
teams, or there may be generalised teams that treat neurological patients. Typically there 
will be more senior members of staff who have experience with stroke rehabilitation. The 
rehabilitation starts in the acute care, including diagnostic testing and access to 
thrombectomy. Inpatient rehabilitation services are for an individualised timeframe to meet 
patient needs, with collaborated MDT goal setting. There is some form of a community 
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rehabilitation service such as community therapists treating the patient in their home 
(specialised therapists are ideal, but this is not the current reality); outpatient services where 
the patient travels to receive services; or community rehabilitation through group therapy 
(most likely delivered by a therapist or trained professional). Patients are reintegrated into 
their lives in the community fully or partially, and clinicians can adapt services depending on 
the patient's prognosis for recovery. Services aim to introduce the patient back into 
meaningful activities, including work. 
 
In this thesis, services in the higher-income countries most closely aligned with this type of 
classification, with established services, MDT input, treatment options, and a rehabilitation 
treatment plan structure with services from the acute phase to community services.  
 
Emerged 
Emerged stroke rehabilitation services involve semi-structured services with areas for 
improvement. Members of the extended rehabilitation team may be missing, but include at 
least a rehabilitation physician, PT, and OT. Most likely, there are no stroke- specific services 
or pathways. The professionals treat the stroke patients, but also must cover all of the 
rehabilitation patients and services. There are acute treatments and diagnosis of stroke with 
rehabilitation treatment plans. MDT input may be available, but in some situations, 
rehabilitation is solely physician-led. The stroke services are typically situated in the more 
urban central areas with work needed for the development of services in rural areas. There 
are limited community rehabilitation services for stroke patients. Reintegration in the 
community is varied, relying on family and carers to support the transition, with variation in 
the patients that return to work and other activities. 
 
This description mainly fits the description of stroke rehabilitation in middle-income 
countries included in this thesis. However, there was wide variation in the service structures 
and provision across these countries. There are services in place to treat stroke patients, 
although the participants communicated their frustration with disjointed services, which was 
not solely for stroke rehabilitation. There were areas for development with professional 
rehabilitation roles and the coordination of services throughout the healthcare system as a 
whole. Improvements are required in the community services to reach populations in the 
rural areas, rather than patients being required to travel for long distances to come into 
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outpatient follow up services. These improvements in services could lead to a smoother 
transition into the community for patients and when returning to meaningful activities. 
 
Emerging 
In the emerging stroke services, there may be physicians, who may or may not be specialised 
in rehabilitation, but typically, there will be access to PTs. Involvement of other core 
members will be limited (e.g. OT, SLT). There may be limited access to diagnostic tests and 
medicines in the acute management of stroke. The rehabilitation services are varied with no 
structured pathways for stroke patients. The services are mostly based in the hospital and 
outpatient settings; with limited community services. Stroke survivors struggle to reintegrate 
into the community due to the limited time for therapy and reduced resources for stroke 
rehabilitation. The services are not set up to support the reintegration of stroke survivors 
into society in terms of community activities and work. 
 
This description within the data mainly referred to low-income countries, although there 
was a wide disparity in services, especially when comparing the urban and rural areas. Stroke 
rehabilitation services in these countries are newly established, relying on physicians and 
PT's for the delivery of rehabilitation in the acute and inpatient phases. In some countries, 
the PT may have more knowledge related to stroke and therefore lead the rehabilitation 
plans. In this thesis, services faced challenges related to patients needing to pay for diagnosis 
and treatment, and some patients were unable to afford rehabilitation after stroke due to 
limited healthcare funding and insurances. 
 
5.3 Upscaling services 
This section is linked to the second research aim: To explore what upscaling stroke 
rehabilitation might mean for health professionals from countries at different stages of 
economic development around the world. The descriptive analysis of the data showed that 
every country, setting, and healthcare system would have different perspectives on the 
meaning of upscaling, with no unified definition prevailing. All of the participants felt that 
upscaling would be beneficial for stroke rehabilitation services. Several factors were 
essential for upscaling to be effective. The governmental and institutional levels must initiate 
the most significant changes. Without having government and managerial support from the 
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hospitals or facilities, it would be impossible to upscale services. Participants were aware of 
the restrictions they had at an individual level and what changes were achievable.  
 
Within this discussion section, three of the six WHO building blocks stood out as noteworthy 
– in respect of upscaling – across all participant perspectives and the discussion therefore 
focuses on these; namely 1) leadership and governance, 2) healthcare workforce, and 3) 
raising awareness. The first two points link to the WHO’s building blocks for health systems 
discussed in Table 3. The third point, increasing awareness, is an important factor 
highlighted by the participants, but it does not directly relate to one of the WHO’s building 
blocks. 
 
Politics, leadership, and governance  
A vital part of upscaling will need to be in the areas of politics, leadership, and governance to 
ensure strategic planning in order to create sustainable changes. In the WHO’s main action 
plans there is a reference to the need for strong leadership and political support at sub-
national, national, and global levels (Cieza, 2019; World Health Organization, 2010, 2017a). 
Recommendations from reports and strategic plans related to leadership in healthcare have 
suggested that successful implementation of plans will require a coordinated effort by 
different stakeholders involved in the management of persons with disability (World Health 
Organization, 2015, 2017a). 
 
These stakeholders should include the patients, caregivers or family members, physicians, 
nurses, other rehabilitation professionals, professional societies, non- governmental 
organisations, and the government (Rathore et al., 2011). Additionally, one of the WHO’s 
health system building blocks is leadership and governance (World Health Organization, 
2010), which provides support for health systems to include this area when planning and 
developing systems. This block includes several components, including an up-to-date 
national health strategy linked to the national needs and priorities (World Health 
Organization, 2010). 
 
This study’s findings provide evidence that developing leadership and governance and 
involving the governments in the planning of upscaling is also a priority area for action 
confirmed by clinicians working in the field. The participants discussed that, initially, an 
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essential area of focus should be to coordinate efforts and collaborate between stakeholders 
and the government because upscaling would be impossible without their support. 
However, the participants did not discuss how to involve or engage the government or the 
higher levels in the healthcare system management when upscaling; they only 
acknowledged that this was a necessary component of upscaling. The participants’ 
responses could be due to the wording of the interview questions, or that they felt this was 
outside their scope of change; so did not comment. 
 
Several organisations have acknowledged a call for action for stroke rehabilitation (King’s 
College London, 2016; World Health Organization, 2017a). Within Europe, it has been 
recommended that every member state and government should support a national stroke 
strategy that covers the whole stroke pathway, with collaboration and inclusion of people 
who have had a stroke, carers, and voluntary associations (King’s College London, 2016). 
Within the WHO’s ten action points (Table 1), the first action point is to create strong 
leadership and political support and the second is to strengthen rehabilitation planning and 
implementation (World Health Organization, 2017a). The participants’ need for strong 
leadership at a government level are in line with this strategic planning for rehabilitation. 
There is a need to develop strong, supporting, and sustaining political leadership and health 
system governance globally (World Health Organization, 2010, 2017a); and strong political 
commitment to cultivate relevant policies, plans, and education training programmes 
(Owolabi, 2011). 
 
The other interlinked health system building block is sustainable financing, which equates to 
the adequate funding of health (World Health Organization, 2010). This issue covered by the 
fourth point in the WHO’s areas for action, which addresses the need for rehabilitation 
coverage within universal healthcare plans (World Health Organization, 2017a). The 
participants felt that financial resources would become more available with political and 
governmental support; even though it remained unclear within this study as to the best way 
to establish funding and resources to invest in rehabilitation services. An additional point of 
consideration within the WHO action plan is the third point that addresses the need for an 
integration of rehabilitation into health budgets and national health care plans between 
primary, secondary, and tertiary health care levels (World Health Organization, 2017a). 
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Incorporating rehabilitation into budgets is an essential factor when considering stroke 
rehabilitation and the ongoing needs for rehabilitation past the acute phase. 
 
The best ways to engage, develop, and sustain leadership and governance within stroke 
rehabilitation are still unclear, and more research is required in this essential area as 
leadership will vary from country to country, influenced by cultural, political, and societal 
factors. The WHO faces challenges with upscaling and will need to work with member states 
to find the best solutions to enable sustainable changes and accountability for governments. 
 
Healthcare workforce 
Studies of global healthcare workforces have shown that the largest density of rehabilitation 
physicians, PTs, OTs, and SLTs are in higher-income countries (Jesus, Landry, Dussault, & 
Fronteira, 2017; McDonald, Fuhs, & Kartin, 2018; Mock, 2010; World Health Organization, 
2017b). The global shortage of rehabilitation professionals is most evident in low and 
middle-income countries which have poor access to allied health professionals (Gupta, 
Castillo-Laborde, & Landry, 2011; Jesus, Landry, & Hoenig, 2019; World Health Organization 
& Global Health Workforce Alliance, 2014). While there may be a range of therapists in 
higher-income countries, this does not necessarily mean that patients can access these 
rehabilitation professionals. For instance, around half of the stroke survivors in the UK 
require speech and language therapy, but only half of those who need it, receive it, due to 
limited SLTs (Royal College of Physicians, 2016). 
The lack of healthcare professionals is still prevalent even though research shows improved 
health outcomes with specialist stroke units (Kalra et al., 2000; Langhorne et al., 2009; 
Stroke Unit Trialists’ collaboration, 2013), when a specialist team delivers the rehabilitation. 
In clinical practice, as shown with this study, access to specialist teams and professionals 
may not be a reality; clinicians in the middle and lower-income countries had to take on the 
roles of the missing members of the teams such as SLTs and OTs so that patients received 
basic care and treatment in these areas. In Europe, only 30% of stroke patients receive 
stroke unit care as the availability depends on where they live (King’s College London, 2016). 
In some of the higher income countries within this study, the patient’s residential location 
influenced the clinicians’ decision-making regarding the discharge destination, social care, 




The WHO’s building block related to the health workforce includes ensuring the right 
quantity and distribution of rehabilitation professionals (World Health Organization, 2010). 
With upscaling, it is essential to consider the geographic distribution of the workforce across 
countries and how to begin to bridge gaps to reduce inequalities. The participants from the 
lower-income countries discussed the need for a distributed workforce to include 
professionals in the rural areas, which would improve access for the patients that may miss 
out or have to travel using poor transportation to the larger cities with increased costs for 
patients and families; as there is limited financial support for travel expenses. 
 
The WHO’s Call for action plan (Table 1) supports the need for an MDT. The sixth point in the 
WHO’s action plan is to develop a strong multidisciplinary workforce that is sustainable 
within each country’s specific context (World Health Organization, 2017a). One common 
view of the participants was the need for specialisation and training of the right 
rehabilitation professionals. The participants from low and middle-income countries felt that 
education and training within their country was essential to establish and sustain the right 
professionals, rather than sending individual therapists to other countries for specialised 
training. Training within the country would allow for a more significant number of 
professionals to gain skills, so it is more economical than training a single practitioner. When 
upscaling stroke rehabilitation services, it is important to consider strategic plans to recruit 
the right professionals in general and for groups with significant shortages such as SLT and 
OT. Another area of importance is finding innovative ways to support the training of these 
professionals and to invest in education related to stroke rehabilitation, especially in the 
middle and low-income countries. 
 
Awareness of stroke rehabilitation  
The awareness of the importance of stroke rehabilitation tended to be poorer in middle and 
low-income countries. This lack of awareness was evident from colleagues, patients, and 
families. Improving the awareness of stroke rehabilitation from these members is a crucial 
element of upscaling to help to understand the need for investment in services. Although 
there is a need for further research in the area of awareness of stroke rehabilitation, there 




Social, cultural, and religious views may influence patients’ and families’ perspectives on 
stroke rehabilitation and its value (Baaetiema et al., 2017). Within this study, the participants 
felt that these aspects influenced the patients accessing rehabilitation services and 
continuing with rehabilitation. As clinicians, they had to balance the patient’s views and 
preferences with their own ideas about evidence-based best practice in rehabilitation. 
Families discharged patients early or did not continue with rehabilitation due to a lack of 
awareness of secondary complications and the importance of early structured rehabilitation 
for stroke. The participants incorporated the family support system and the cultural 
influences within their clinical decision- making. The family support system was seen as 
either a facilitator or as a hindrance depending on the situation. In some instances, the 
patient’s independence was deferred when family members did everything for the patient; 
in other cases, it was useful when rehabilitation continued with the family. 
 
These findings provide supporting evidence alongside previous studies that also showed that 
the socio-cultural or religious beliefs and practices might influence the patients’ and families’ 
behaviours towards stroke care (Baaetiema et al., 2017; Nordin et al., 2014; Pandian, 
Srikanth, Read, & Thrift, 2007; Rathore et al., 2009; Rathore & Wasay, 2016). Previous 
studies exploring the role of how social, cultural, and religious views influence the uptake of 
stroke rehabilitation are sparse, but research is increasing in this area. In Pakistan, for 
instance, problems with access to rehabilitation resulted in patients either experiencing late 
or non-referrals 54% of the time, leading to secondary complications (Rathore et al., 2009). 
Cultural values around the need to care for senior family member can also conflict with 
rehabilitation principles that requires active patient participation in functional retraining, 
resulting in the increased risk of worse rehabilitation outcomes (Qureshi & Rathore, 2018). 
Many families also want to seek traditional or spiritual therapies due to cultural or religious 
beliefs related to the cause of the stroke, with a lack of awareness of the value of evidence-
based rehabilitation options (Pandian et al., 2007; Rathore et al., 2011). It is unclear the best 
way to improve awareness through education in these situations. Therefore, it is essential to 
conduct further qualitative research investigating common cultural or religious practices and 
how they affect the uptake of stroke rehabilitation. 
 
Within the scope of upscaling, it will be essential to consider the role of cultural influences, 
how to promote an understanding of the role of rehabilitation in stroke recovery, and the 
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place of rehabilitation alongside traditional therapies. The sixth point in the WHO’s action 
plan (Table 1) references the need to promote rehabilitation in all healthcare professional 
training (World Health Organization, 2017a). This should include raising awareness of the 
importance of stroke rehabilitation in all countries, and as shown from this study, particular 
attention is required to consider the role that sociocultural and religious beliefs may have on 
patients’ access to timely rehabilitation services. 
 
5.4 Evidence-based practice 
 
This section is linked to the third research aim: To explore the influences of evidence- based 
stroke rehabilitation at regional levels. Difficulties remain regarding the quality and 
relevance of evidence that should be transferrable into practice for rehabilitation (Bayley et 
al., 2012; Walker et al., 2013). It is difficult to say what stroke rehabilitation should include 
when evidence for the most effective interventions are lacking. More research should be 
conducted in the area of finding strategies, overcoming barriers, and establishing what may 
be meant by evidence-based services for stroke rehabilitation. It is vital to begin to bridge 
the gap between EBP and evidence-based services. However, it is challenging to develop an 
evidence base in the complex area of stroke rehabilitation (Cramer et al., 2017), and 
different methodologies in addition to RCTs may be needed (Levack, Malmivvaara, Meyer, & 
Stefano, 2019). It is crucial to review EBP alongside upscaling rehabilitation services to 
ensure that additional services are effective. 
 
Challenges arise when the key decisions regarding commissioning stroke services are based 
on best evidence and expected outcomes, when the evidence is unclear in various phases of 
the service deliver (Walker et al., 2013). Although there may be research to support the 
provision of stroke rehabilitation, the best way to organise these services and the best 
intensity and duration for them remains unclear (Walker et al., 2013). The ninth point in the 
WHO’s action plan for rehabilitation (Table 1) highlights the need to build research capacity 
and expand the availability of robust evidence for rehabilitation (World Health Organization, 
2017a). As stated in this study, the most robust evidence from RCTs may not always be 
relevant to practitioners; therefore, other applicable methodologies should be considered as 
well. There are still many unanswered questions related to what contributes and is 
considered as evidence-based stroke rehabilitation, and how to implement evidence into 
practice in these services. 
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These unanswered questions show the complexities of trying to discern what should be 
delivered for evidence-based services and within guidelines. Some barriers to the application 
of EBP are long-standing in the literature; therefore, further research is still required to 
address these issues. With upscaling, there is a need to conduct different types of research 
to improve and add to the stroke rehabilitation literature as well as the barriers experienced 
in clinical practice with EBP. It is important to use the best evidence to inform evidence-
based services that are appropriate to the patients, families, and users. 
 
5.4.1 Barriers to EBP in middle and low income countries 
Within this discussion section, I have chosen to focus on the specific barriers to EBP for the 
middle and low-income countries to add information and data to this research area. 
Participants in this study provided insights into some of the specific barriers to EBP that they 
have experienced. Several studies have attempted to understand the challenges, and find 
solutions for, the problems with the uptake of healthcare-related interventions in middle 
and low-income countries (World Health Organization, 2006). Even with acknowledgement 
of the potential uses of evidence in some middle and lower-income countries, there may be 
unintended negative consequences (such as the increased inappropriate use of antibiotics) 
leading to EBP barriers (Derman & Jaeger, 2018; Shayan et al., 2019). 
 
A systematic review by Shayan et al. (2019), identified institutional, interdisciplinary, and 
professional issues as some of the main barriers to EBP for nurses in low and middle-income 
countries. These barriers included lack of resources, limited access to information, 
inadequate staffing, and a lack of institutional support to undertake EBP. These issues 
resonated with the experiences of the participants in this study. Within this study, the 
participants reported a lack of resources leading to insufficient time to complete EBP 
activities such as searching databases. Interdisciplinary barriers included challenges with 
changing practices, awareness of evidence, and getting the team on board with changes. 
 
The professional barriers identified in this thesis differed from the findings of Shayan et al. 
(2019) because of the differences in the interprofessional participants recruited and the 
wide range of countries included in this study. Within this study, barriers related to the 
scope of practice were not mentioned; but individual barriers included a lack of time. The 
participants had large clinical caseloads with little time for additional activities, even if a 
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particular intervention had evidence to support it. Some participants also reported language 
problems as a barrier because of a lack of evidence translated into their national languages. 
Additionally, in the middle and lower-income countries, there were barriers related to 
knowledge and understanding of EBP. The individual barriers that some participants 
discussed were that professionals expressed a lack of confidence and training in reading 
statistics and study results. 
 
The participants in the lower-middle and low-income countries in our study faced substantial 
challenges with EBP such as physical access to articles, the organisation of the healthcare 
structures as well as a lack of rehabilitation professionals, and the low awareness of stroke 
rehabilitation. These perspectives match some of the previous research findings about 
challenges to EBP (Gorgon et al., 2012; Prasad, 2012; Shayan et al., 2019; World Health 
Organization, 2004); however, there was a significant emphasis on the difficulties in 
accessing articles by our participants, and the lack of specific rehabilitation professionals, 
which affected the service they could provide. The challenges of access were due to poor 
internet connections and paid subscriber databases. Further research must continue to 
include participants from middle and low-income countries to gain insight into challenges 
that may not have been highlighted before in the research. 
 
5.4.2 Developing potential solutions to facilitate EBP 
 
The WHO meeting report discussed that “as the world moves towards evidence-based 
decision-making in rehabilitation, journals must look more broadly at other forms of 
evidence, look at translating the contents of research studies into lay summaries, and 
translating studies into different languages to ensure improved accessibility globally” (World 
Health Organization, 2017a, p. 25). Research is still developing regarding e- learning courses 
and the effectiveness related to healthcare, but some suggested advantages of this learning 
are flexibility, self-paced, and catering to a variety of learning needs (Sinclair, Kable, & 
Levett-Jones, 2015). Rehabilitation leaders in the UK and Australia have developed a stroke-
specific education framework, which is designed to improve the knowledge base and identify 
competency areas related to stroke (Stroke Society of Australasia & Stroke Foundation, 
2008; University of Central Lancashire, n.d.). One potential solution for training could be to 
develop a global training resource that could be accessed offline or downloaded to support 
healthcare professionals in developing countries. Having access to resources and courses can 
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assist professionals in continuing education and updates in EBP, including best research 
(Prasad, 2012). Knowing what EBP is can improve the awareness of the need for inpatient 
care, rehabilitation, and lifelong learning for a professional (Rousseau & Gunia, 2016). 
 
The tenth point in the WHO action plan (Table 1) includes a reference to improving informal 
collaborations by strengthening networks and partnerships between low, middle and high-
income countries. Shayan, Kiwanuka & Nikaye (2019) found that some participants 
experienced reduced access to professionals who could be mentors for EBP. Within this 
study, international and informal collaborations that already existed were seen as positive by 
the participants for sharing knowledge and for collaborative support, especially where 
evidence was limited in their own countries. Having a platform to be able to ask questions 
and access resources could be a way to continue to upskill professionals. Professionals could 
share their knowledge, articles of interest, and start informal collaborations. The healthcare 
network cannot be viewed in isolation, but rather, it should be considered globally; utilising 
collaborations could be a way to invest and support countries that have challenges with EBP. 
 
The Global Health Network is one site working with the WHO to bridge gaps in research in 
challenging areas (https://tghn.org/). A site similar to the Global Health Network could be 
used specifically for stroke rehabilitation that combines information and research. 
Innovative solutions are required to interpret evidence from high- income countries to 
developing countries (Gonzalez-Suarez et al., 2012). Several strategies used together could 
lead to useful and sustainable solutions to aid in the implementation of EBP into clinical care. 
Some other participants discussed having trainers to come to developing countries to upskill 
the practical aspects of rehabilitation. 
 
Within this study, the participants discussed the growth of technological solutions to address 
the development and use of guidelines, such as the use of applications to find and rate the 
best available evidence. This type of solution might reduce the burden for individual 
clinicians to find and appraise evidence in their area of clinical practice. Recently in Australia, 
the Australian Stroke Foundation, in partnership with Cochrane Australia, have been 
developing the “living” stroke guidelines (Stroke Foundation Australia, 2019). Their new 
technology is called ‘evidence surveillance’ and the eventual hope is that it will "continually 
scan for relevant new research, incorporate it into evidence summaries, and rapidly update 
guideline recommendations whenever there is a substantial change in the evidence." (Stroke 
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Foundation Australia, 2019, p. 3, How the living guidelines work). The living guidelines are a 
fantastic breakthrough, and sharing this knowledge could lead to guidelines useable by other 
individual countries and contexts. 
  
5.5 Strengths and limitations of the study 
Several issues must be acknowledged when considering the findings of this research. Firstly, 
only one participant was recruited from each country to contribute data to the study. The 
data reported in this thesis reflects each participant’s experiences and opinion only. Despite 
being identified as experienced health professionals working in stroke rehabilitation, the 
participants were not recruited as representatives of their whole country, but only to provide 
their own perspectives. This means that the transferability of the study’s findings is 
somewhat uncertain. Indeed, some participants indicated that they did not feel as though 
they had enough knowledge to talk confidently about stroke rehabilitation across different 
settings in their countries. There were challenges in recruiting and completing the interviews 
in the UAE, and alternative processes were required; but I believed that it was important to 
include the unique perspective from the Middle East and to include an SLT in this study. 
 
Additionally, while this study aimed to recruit widely and in a variety of countries, I was 
unable to gain the perspective of a professional working in the Pacific Island nations. I 
managed to contact some clinicians in these countries, but they did not want to participate 
in the study. If I completed this study again, it would be essential to gain these perspectives 
and include more countries that have stated unmet needs in stroke rehabilitation, such as 
China. Nevertheless, the research was highly successful in gathering in-depth data on a range 
of perspectives regarding stroke rehabilitation throughout the world. The main goal of the 
study was not to apply the information to all services and countries but to gain rich 
perspectives from the participants and share their experiences related to their clinical 
practice. 
 
I faced challenges when recruiting professionals in the lower-middle and low-income 
countries. I then had to reorganise my recruitment strategy from high, middle, and low and 
split the middle-income countries to upper and lower middle income. This situation meant 
that there were only two rehabilitation professionals recruited from low-income countries. 
While classifying countries by income group is not always an accurate representation of 
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rehabilitation services, the recruitment of professionals into upper-middle and lower-middle 
income brackets made it possible to gain wider perspectives. It is essential in future studies 
to build relationships with larger international healthcare organisations to increase access to 
more participants in the harder to recruit areas. 
 
I also did not manage to recruit any rehabilitation nurses in this study. There was a majority 
of physicians recruited when compared to each allied health profession. There were six 
physicians and six allied health professionals when grouped; however, this study only 
includes one SLT perspective. It was challenging to recruit a variety of allied health 
professionals in the lower-middle and low-income countries, in part because these 
professions did not always exist in these countries or only existed in very low numbers.  
 
There were challenges faced by completing interviews through videoconferencing. Technical 
difficulties encountered during video conferencing interviews with professionals in some of 
the middle and lower-income countries may have influenced the interview, questions, and 
data obtained. Due to the time constraints and the difficulties of the interview, it was 
essential to remain impartial and still ask open- ended questions, which was challenging as a 
first-time researcher. There was a missing element of the interview by having to 
communicate via a screen that meant the face- to-face rapport was a challenge, especially 
with minimal contact prior to the interview. Completing the interview via the Internet 
probably limited opportunities to involve health professionals from some countries; 
however, twenty years ago, this type of research would not have been possible at all. The 
Internet provided an amazing resource for learning about rehabilitation in other countries. 
 
Completing interviews in English meant that I might have missed some nuances of 
expression with some participants who spoke English as a second language. I endeavoured 
to address this problem in part by sending a broad overview of the questions to all 
participants before each interview. Nonetheless, I did not always find it easy to follow what 
some participants were saying during our discussions. Involving translators in research like 
this would present different advantages and challenges, but was unfeasible in this study due 
to time and financial constraints. 
The wording of the questions in the EBP section may have biased participants to talk mostly 
about the best research evidence rather than other aspects of EBP, such as patient values 
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and health professional expertise. The topic of clinical expertise and patient values were 
discussed organically, but it is difficult to know if the participants were asked different 
focused questions more directly related to these topics whether they would have provided 
different answers, perspectives, and experiences. This topic would be a critical element to 
explore as to whether there are regional influences for clinical expertise and patient values. 
In the data collected, there is scope to expand and explore this in more detail. 
 
To increase transparency, I stated my position prior to beginning the study. This reflection 
also improves the awareness of the influence I had on collecting and interpreting the data. I 
am aware of the active role I play in the process. I am a novice researcher, which means that 
I have learnt a lot along the way, using reflection. During the interviews, I will have 
influenced the questions and answers due to my position and experience. I recorded the 
interviews, and my supervisors provided feedback about the style, wording, and structure of 
the questions. There will always be perspectives or experiences that were not extracted that 
potentially a more experienced interviewer may have had more success, but it is a learning 
process, and I have continued to reflect throughout to ensure that I improved the data 
collection and analysis each step of the way. 
 
When beginning with the study, the overall topics were broad and included three different 
sections that were important to the research team to explore. These were the global 
rehabilitation services and international variation, what did the participants want and need 
from upscaling, and the influences of this on EBP. The topics have more scope within each 
area to explore because these are three significant areas, each of which could be their own 
research topics. In the future, the scope of the research aims could be narrowed to specific 
areas of interest. I began the study with no idea of what the data may present and have 
learnt lessons about how the research evolves; the lessons learned in this study can be 
utilised in future research. 
 
5.6 Future recommendations for research 
 
This study shows that it is imperative to conduct more research in middle and low- income 
countries. There is a need to gain a better understanding of variation across countries of 
different income levels. Further research should include the exploration of the different 
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services and structures in place for stroke rehabilitation. This research should also be 
conducted in the more rural areas of the country to gain a view about what is available in 
the less accessible areas. These services are in dire need of improvements in preparation for 
increasing healthcare demands. 
 
Research is needed to explore the complex regional needs and areas required for upscaling 
stroke rehabilitation. This study highlights that one significant area of interest is what may 
be required to engage governments and institutional levels to upscale stroke rehabilitation 
services in their countries. Without understanding this area of upscaling, it will be 
challenging to implement upscaling effectively. 
 
Continued research is necessary to explore the reintegration of stroke survivors in the 
community and the consequences this may have to patients, family, and society. 
Further research may help highlight the need for more rehabilitation for this patient 
population and give evidential proof in support of these services. 
 
Furthermore, research is needed to understand the application of EBP in practice. In an era 
where EBP is thought of as imperative, significant gaps remain. Investment in research in this 
area may lead to more solutions for middle and lower-income countries to access EBP 
training and tools such as e-learning to bridge gaps. Increasing awareness and training 




The classification of rehabilitation services may require several approaches to encompass 
the intricacies of stroke rehabilitation. This study showed that the participants' descriptions 
could help to provide more information about the services within the ICOS-R framework. 
Without having a unified description of services, it is challenging to upscale rehabilitation 
services and identify areas of need. Upscaling is a complex task, and it is difficult to 
determine from this study the best way to undertake it successfully. Reintegration of stroke 
survivors into society should be a primary goal. The participants highlighted the need for 
governmental support, workforce developments, and increased awareness, which is 
predominantly in line with WHO healthcare system building blocks and action plan. This 
study ties together the information gathered about the support for rehabilitation services 
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and the need for improvement (in Chapter 2). EBP remains challenging when implementing 
into practice, and further research is required to try and manage barriers, which should be 
an area to consider when upscaling. Even though there are limitations noted with this study, 
it has managed to provide some fundamental data that has not been previously collated. 
Ideas for the areas for further research were discussed and could be considered alongside 
upscaling and improving research data for stroke services. 
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Chapter 6: Conclusion 
 
In this chapter, I discuss the main points of the thesis, such as the importance of stroke 
rehabilitation services, the requirements for successful upscaling, and the challenges with 
EBP and evidence-based services. This thesis provides a small snapshot of the rehabilitation 
services from twelve countries, and further research is required to gather information from 
more countries in other regions. This study has been able to provide some insight into the 
areas required for the complex task of upscaling in the regions included in the study. This 
study explored the general factors influencing EBP and expanded to describe the regional 
influences that affect practitioners in their clinical settings. 
 
Stroke rehabilitation is an area of high importance; investment in services can help improve 
the lives of people with stroke, their families, and communities. Post-stroke patients 
experience sudden alterations in their lives. Rehabilitation can begin to improve their quality 
of life and help them to return to meaningful activities; it is essential for patients to 
reintegrate into their communities. Stroke not only affects patients but also has an effect on 
communities with patients who lose their jobs. Within the study, the participants highlighted 
the importance of investing in community services and the ongoing rehabilitation needed for 
stroke patients to invest in their futures. Some of the participants believed that 
rehabilitation was not useful if it does not give meaning back to the patient's lives. 
 
This study showed the international variation of stroke rehabilitation services between 
countries. There are structural, cultural, and geographical differences that make each service 
unique. This study has gained the perspectives of countries in different income groups and 
collated these descriptions. The findings provide a unique insight into stroke rehabilitation 
services in these areas that research has not explored previously. Moving forward with 
service developments, there must be a unified way to classify stroke rehabilitation services. 
This classification system can begin to address which areas of need require investment. The 
classification of services under the descriptions of established, emerged, and emerging may 
contribute ideas for the future development ICOS-R framework. Without being able to fully 




Upscaling remains a complex task that will require several strategies to implement 
effectively. There is no single strategy that countries can implement, and each will need 
individualised plans depending on rehabilitation service structures and settings. The 
participants found that there is a hierarchy of areas needed for successful upscaling. 
Upscaling must address the healthcare system building blocks as presented by the WHO. 
There is a need for government support and national strategies, funding, developments in 
the rehabilitation professionals (including training), access to resources, and increasing the 
awareness of stroke rehabilitation and the importance of investment in these services. 
 
Although services need to be evidence-based to ensure that patients are receiving the best 
care possible, the participants showed that delivering evidence-based services is more 
complicated than only having the evidence. General barriers to the implementation of EBP 
are similar to those found in previous research, such as perceived lack of time, resources, 
and challenges in changing behaviours. These barriers continue to remain even after several 
years, and the participants highlighted that the best evidence on stroke rehabilitation might 
not always easily transfer to clinical practice due to the exclusion of patients in the study 
(such as those with cognitive or speech deficits), the types of methods, and the research 
settings. Less frequently identified barriers in past research are the lack of access to articles 
in different languages, the lack and cost of physical access to published research, and 
problems with internet access highlighted by the participants as barriers to EBP in middle 
and low-income countries. 
 
The awareness of the importance of EBP traced back to the training received, leading to the 
perceptions of clinicians in practice. Within the context of upscaling, it is essential to 
consider how we can support and develop training in EBP in areas of need. Services need to 
be not only evidence-based, but also be right for the needs of the population that they are 
serving. Although many gains have been with the development of stroke services, further 
investment is required to ensure that this patient population group continues to receive the 
best quality care and rehabilitation. The expected healthcare demand is something that 
cannot be ignored, and upscaling is a step towards a better future for these patients. It is 
essential to consider the relevance of the WHO’s Rehabilitation 2030 strategy from the 
perspective of specific conditions such as stroke, which the findings in this thesis support. 
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There are areas for improvement in the strategy such as clarifying what is required and the 
meaning of upscaling, but overall, the Rehabilitation 2030: a call for action is the start of 
decisive action towards a brighter future. 
 
"We have come a long way, but we really do have a very long way to 
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1.1 Location (centralized vs. decentralized service, situated in rural area vs. urban area, accessibility 
(transport systems and others) and other dimensions of location). 
1.2 Organization (independent organization, affiliation, or other dimensions of organization). 
1.3 Context (single practise, community-based service, institutional care, such as nursing home or 
hospital-based service, home- based or other dimensions of context). 
1.4 Facility (building, hotel service and other aspects of facility). 
1.5 Human resources (health professionals, administrative staff, technical staff, and other personnel). 
1.6 Technical resources and equipment (diagnostic devices, therapeutic devices and treatment 
modalities, data procession and communication, and other technical resources). 
1.7 Quality assurance (total quality assurance system, single quality assurance measures and other 
methods of quality assurance). 
1.8 Profit-orientation (profit-oriented, non-profit organization as charity organization and others, and 
other aspects of profit- orientation). 
1.9 Other categories of provider. 
2. Funding 
2.1 Source of money (health insurances, pension insurances, accident insurance or other insurances, 
social welfare system, private payment, e.g. out-of-pocket payment, founds, or other sources of 
money). 
2.2 Criteria of cost refund (Diagnosis related group-system, day- based payment, or other systems). 
2.3 Other criteria of funding. 
3. Service delivery 
3.1 Strategy (prevention (preventive strategy), therapy (curative strategy), rehabilitation 
(rehabilitation strategy), maintenance (supportive strategy), or other health strategies). 
3.2 Target groups (e.g. patients with defined health conditions, persons with specific deficits in body 
functions, activities and participation, case mix index and other target groups). 
3.3 Service goals (restitutio ad integrum, improvement of health status, improvement of self-care, 
return to normal life, return- to-work, or other service goals). 
3.4 Aspects of time (phase of disease (acute phase, post-acute phase, long-term phase), time-frame 
of intervention (short-term intervention, long-term intervention, intermittent interventions), number 
and duration of treatment time per day, and other aspects of time). 
3.5 Intensity (high, medium or low intensity or other dimensions of intensity). 
3.6 Team structure (involved professions, team organization (e.g. multidisciplinary team, 
interdisciplinary team), or other dimensions of team structure). 
3.7 Mode of production (hospitalization, inpatient service, day clinic, outpatient service or other 
modes of production). 
3.8 Other categories of service delivery 
The wording in the table is directly quoted from the ICOS-R framework (Gutenbrunner et 
al., 2015, p. 811). 
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Appendix G: Question overview sent to the participants 
 
 
 
